JJH ,J.\ 

^•Uil (J i/ A\is^\ J^lJI ic fj,\ 

JjMl 



o^y^* o^ J ^'^ s> fy, '^ijUfii jjl <-L_i*yi ^jif — ^ 

«-L—ir*y l i : l_«* .jc- 

* 2ui6 jb *-Li<*^ ^c 

oUj jA*> 6|j — y* ^jCiiiliaJS (JtuIa { j^ (Jjjjiljj 

*£&ji t> — 4»Jt*Jt)l k ^~ vl, ^ J 

^ 61 —*6 —*6j U-jJ L.fs* Jjs"* 

« l-k> ,}(_^-ij 

* * *• 

^\ c sjjj«^- jl^jl Jc U^-USj aI>- 1 «-Li*y! 

: jp?J cM ^6 ^S 1 ' ^ • (Reproduction) Sji 

^^1^3 jl u \j^^yJ' JaiJ j • olrLJIj 4 ot'ljJ-1 
L>-^1^61 4*6- 1 ^L-i^/l jy& ^«6jJ aW-U] aL<w 

^^UxU jl cj&- (j “6^66 ^' , ' , 61j^66 jjc- a6 ^6J! 

aji Ajj^jdl oklj^i-1 ijj 1-A —a * f *c->6JI ^& 33 ^*«wJ olrLJI 4 *»\jJ 





r 


j'ss Ua ^COl"L)l 0~J 4^>-j^.* dj^di 

^ ?“ 1 '*-'>■ frl*-— 1 J|« UA^lO j e-l-le. ..A 'lj* <J! ^b*-- jljJ-1 

;ri 01 J^j t J_aH 10* j, Jll jljilj ^IkJlj p.J!lj 
J—^ 0 jljlij Jc ij^ls a oljtJ! 

Ap-J^ oia>jl » AwAjlLI jl JJ _JA Ouij ^Lilj jj)jCll-u5j| jl* 

<j? j>^ qotJI (j'X&ljd 4j 1TColiu-J-^ olrldl ^ j-Ul 

Jjo Ali-I tLl^l j 0=»sJl t-LaO-l j'j 'iw J' aU-l jjjjl ^-»Y' ( jU" L 
jy Jjil ApiiJ' ojUij (Structure) AjI^J olJl J?Lfil» t^i jt Jc- 
oMjXldj^T^dj»cdl J*^ Jr* It: Aj 

*>'—•Jzj_? ^| ilj^ V oljd-1 jr* o-iUI j jci*) U jl (j&* j 

IjjJ' _} \jilAjl ^Vj L_C 1,3 0>lt*JI A*J aI>- «-Ll>l jilub jl> Ijjfc JjC- 
1_ c 1 J.i jjUIij jjjjGi x.*Sj\ jjjlx o*I*l W olA-i jt ** 

*> 1 $ _c lo j\ otjjj yi jii ii^ii ^**0 ji V*.A 

OtljJI p*i J*J.J j—V>li Ai> (J-ud (JAw jl obCwlTjlj^ 

u ;Jvolj JS"^J, jll Avi-I .3 jll jl jji ^f-O w~-A.lv oIAjJ-Ij 

> A-»\mJ|^ Awl 4->-l ^4.ol* ^1 A^ ?, _j Alai ^jJa 

r Uj-t olrLJI jl ^0 jt jLoU JL Vj . jtilV ju-Ij jM |1UI jl 
A^ti'j ^U! [^ ^Iza* jt Si *-lj— olilji-lT a*>- 

. HljJJ dir illijjl <U jc £ ol'Ul 

a A* jls j^rdoJIj Jjii-1 ol'U jj* J— Y 

aj_^w> jl Ljc j . a.* It Ajilllf' yj olil^J-1 * — iUjfj olUl 

ot*^Jl oljJ J 1 »iUT W1 (Organisms) a^I ol-W! Jyj 



r 


o.-iatlil *Ljc l^.uLk* jCfbl Jill (Micro-organisms) juUjJUIJJ 

* ^ > »- Jl L-ALH ^ 

d-lo 4jik^- o y^-j Jy* ofckJI <ih 

^Jc- ^kJl^»u2A -Xaj w ^*il ^ 
j>A_l-lj Jjjyi/I 4i ^£^1 Jk-*—.*11 Jc — ot _ J1 

i^j^i j — 

j l^Ul j 2ui^U>^ ojj^aj^ Jij l (Physiology) “e-Uip^l 
^JJI ( J^j*Ji J,! ojlil Oj-^J lf*laju Adll<P s-V^^I j l^jLiSCiy 
(Morphology) ^ p-ysli Ij^Jc ^lki j ^ 

AjLi-jJl oj^-J \^* Ik j /j.* A__—alxis^ 1 d ‘r~ -A^ji 

4j\ jLv)l ^ • j A 1^-xj Jill oVUJI *-hj ifk Jill ^-Ulij 

.(Systematic Botany/*^"juloLil^.l~^lAA^*Jj tejfijhj 
jX I ^k»jt oAt 4^iikv» 4i^k *u ^*-*yJI <j> ^i—*Jl ^**4* J 

, U Aillifr^ 4,»-j l^* JjS"" 

vi;|^ ol> (Seed-plants) t a» jjJI olrUlJc Vjl bjkdpLl 
sfliJI J^*Ji)l \jj> _^kjl "ajXe* A^k’JI ^.\i ,l l t y» 

k&tLyta** ^y* J$C j vjjj}^ )X£ ) * 06^* J^”"* J 

\}jc£- jl i_ A~SS ~^ ^*1 utilk ,J~Jli) ^\ i-\y* oldJI X^mJ} 

\J^ r lir J.^- o! ^ V 4 jp **>j ,_y olrUl 

** M 

“ i, j>!l otUli” »jA\ XZ >1 »> J jii~\ otU i« j[ - r 
(Flowering Plants)(Spermpohytes) 




i 


*5*iSjj^ c-xJi sU- j^jtj . ^b‘1 l^U>- Jkjj 

• e>y ^-1^3lj Js 1 ! 

« Cjj ojJpJl oU ( \) 

JjJj jjjjJ (Development) ( y ') 

. L>j£J 

* b*®**’-? j^jV' wi ^ ^ j^) 1 ' jj j (r) 

• a 4 ^ (fc) 

s_ a.*£j ^Jju*ij Ul^l _/JI Ijjh 

ilLfe o! ^ ioU obJl oL>- k y t ’j *-^ J>bj^b 
<jl l^v.juLSClil (Jj— -y^Jh -mA J^-^—Av» ^ 

* ObJl ^j/* Uo'tjJl ^ Ljf b A»*^|i <b j\«*£* 

(Annual) <c 2J j>. }> ; UUT oVL)! ^*ir Ji — £ 

♦ (Perennial) rt a ^ J j ; (Biennial) ol^j C4 j>* J 

Ail diJjj -W'iji jC ij 4 j^>- jjJ ^ cS*^- w>bll u cJ>^^ ^1/, 

Juu o^c ^ i> j> j IjUjl ^ Wjjb b-W l£ f 

* j jjr ij jj l£j^* 

(Seedling) Sj^V h*-e ii *V W 

Ji-Ju ^ \j*J^J (il jJ^J JUIj jA_J- 1 j JjSj\ eji j>> 

obJI oy_ 1 jj> 4 j ^ a 4 ^ ^ ^ * U| - 

* l^byflJ Juu 


c^S. J&j -- ^ jS'\ Jlxai ^il OlTwJi <£ ” Li j 

f, & {. 

y w-’V_i)l „J 4r .jJL->J \jjj J> ' J : uS>J i tjl JJ <Jj-d-\£- l—jJb 


. (Herbaceous Perennials; i^A\ 01*11 ol'UI ( > ) 

. (Woody Perennials) OOi ol'UJl ( t) 

KyaJ-j <3j* <ibj^ Oj^j" <ip!^ Jp 

O'* —J1 j Jll olrLJI e-V^l Ui • < J 0 <aij > -T ,j Ojj: ^ 

y < 2 ..* ^ >, oLJI A^y ! jJi— > -J^£- ^ 1 _ 5 vaJ 3 <Jl ijl 

ajOL’ 1 olrUI j LI . . ^U'dJl oUj (Withania) jt!!' O* 

0v_5^i ,JjH I U>s iwJl^v*j o^ a-aLI 
1^*1 A*sl) liL^I (J_^la5 L-j c-AtlJI aa jJal! e-C_A_j 

Jc- OsyJI u- ^2aj > OiO IrUI Or OL iJu s _. Jj “Oli 

* k(jj!' -V ** ji»J 

jl j[ olrU! jiSi* j y>\ OjSA ji\j ^UUj 

♦ \S.J*~ ' L? 0 ’-^*'* V-£ J J U»y*£ J ’«,'*>- Ob 

** ^ * • M *• '*' • 

^ i—' \s ij jjJr 1 (Crops) ^auoJ L*>k '-?j* m jj;' ; \ \ 

Cj* (j jjJ- b A.* **Ji tj^ai Js_>ltt>- £ jji-b ^»»Jlj ^1.illi — 

* „ 

• ^»- ^ ^ j v^-\l» 1 C*ij j>- -*£* <^.'j 1 -La lj!_» 

aJI _/—^-1 U jjii <* 0 ^ olrLJI oL»- dX» — o 

~**Aj «jaMj CJ^J^ oUj ^ i ^ ‘^J &3 _/■*!) 1 ^jA 





oU' y 




■oVji.i 3-L_*) afl^U j \j’L>-] olrU! cdd>»" m -^j Ju» 

* bJ}, 

0>VVcil| '—■^3 3—xi C->j£ jf Ijj^lji tA*> <o\rl_ OjU 

o \}>j ol'ldi ijjb ^ (Monocarpic) ef Jid 

(Bind-weed) jjjj oUdlj jW’V- JtTl V-* Jh oVIJ U 

(j^ *c -iJc j; j »j- * jliiji xJal~3j 

* (Polye&ipic) 5A.JU ol J UL ” ^**3 yli Jij-AiJl 



JU1 j*i)l 

W}Lj- — 


ff J t* j3j otJ1 A^/J jJjiaJI ^1 jj* <jl ^ 

a* J* 

Lt-j Cy*l jV ^1) Jj*l\» ^*As /£. Llli ^ oLylxLl £jy+ iii' 

4.As- wta ICJ A>ji3> jl/j vIfeJv^x 

£ ^ 6 
C^l ^>.11*1^1!? i % ^ * " — 1 l"* JS_^_3^ ^*AA -^y* c)^ *—*^3 3j_* 1 

l^Jud J Usd Jj-* t U 0J_}^ AJuftid Axda)) ,>£A ! 3j S i'jt • sJJsil ^jtfc.'! 9^r 

^JJi Oid .,^1 3*$c- Jjl .y* ’.XAaJU-! U U*C 4ji>*^U ^r ylv> 


, £dl A' 1 


w, -> 




li-U aJ «dT 


oU' y 




■oVji.i 3-L_*) afl^U j \j’L>-] olrU! cdd>»" m -^j Ju» 

* bJ}, 

0>VVcil| '—■^3 3—xi C->j£ jf Ijj^lji tA*> <o\rl_ OjU 

o \}>j ol'ldi ijjb ^ (Monocarpic) ef Jid 

(Bind-weed) jjjj oUdlj jW’V- JtTl V-* Jh oVIJ U 

(j^ *c -iJc j; j »j- * jliiji xJal~3j 

* (Polye&ipic) 5A.JU ol J UL ” ^**3 yli Jij-AiJl 



JU1 j*i)l 

W}Lj- — 


ff J t* j3j otJ1 A^/J jJjiaJI ^1 jj* <jl ^ 

a* J* 

Lt-j Cy*l jV ^1) Jj*l\» ^*As /£. Llli ^ oLylxLl £jy+ iii' 

4.As- wta ICJ A>ji3> jl/j vIfeJv^x 

£ ^ 6 
C^l ^>.11*1^1!? i % ^ * " — 1 l"* JS_^_3^ ^*AA -^y* c)^ *—*^3 3j_* 1 

l^Jud J Usd Jj-* t U 0J_}^ AJuftid Axda)) ,>£A ! 3j S i'jt • sJJsil ^jtfc.'! 9^r 

^JJi Oid .,^1 3*$c- Jjl .y* ’.XAaJU-! U U*C 4ji>*^U ^r ylv> 


, £dl A' 1 


w, -> 




li-U aJ «dT 


IaJauJ “Ju jjJI J\ aj j O' — ojjk 

JS" Jx* ^ oU LL^I jl Lx j jjjJ' Jf ' (j* JJ^A-L 

'AJ&\ iA ^_,r^ 1 A-hu*AX- J»A^ \S^ ^^^ ^J**X> ^ 

% 4*^lt>- 4*£? k/* A^ IjoJU 

o! oj£L jl L Li — ^aj ^jJI ijjxJl 1.AA 4jJi ^iXjL-j L» -Ac- 


« w 


« Ait » 


£C 


W j~}\ ?> jb j**#} k>- *]a**»\y l^UAi Ai^aA* l^j »jj JT ^ -_j \ -Aj£ 
V>j.« 2LfLi)I j!jil ju^ jc -kill La jj^ JsJ) (Funicle) 
AljiJ!^ j/C'* . —-<CLd U^ j ajjJi Jl (Parent) 
5J (Rudimentary; “Jj! jSLj jc- kj J *\ j {'Pod) 

JOaLO.-* f' ila~^x9 'wJi.L ka^ 1«V?* JI .3 .3^ J* IiJnJj \a»L»0 J _5 



O JSL-s) 

'V’ JL 


UP 


4*ki 

<0 ^.LaXi'i Aij V ^ 


wflL* J: X L^cOai AX- 
jfr Jjji J-kW MiyJI 

• V*' j» 


^k- oL Jk ajj^ JS"vjjls*" oi^s^L jjjli ck-Ll 
'A— P ^ L[ \&?\j 1-ya.i- -LU- i $Oa J , *JkC 

* C-ITL* jj\]| 7 C-v 2 )" 4ck eJLc- Jj'l a A* 






i/'jji' OUI y 


c.*UI jM o>jW ji i* jltf ~LJ U 

(Hilum) “ jj jJI ^ ;jof U*, ^ (Scar) o> 

' L^- k i- ^djdl aj,V 0^/^ (3 O j*J 

* *y*M j <jf ajjJI jc- j~JI kJ^<» ^ 

^ ** iJjAj. 1-^ yi‘ ay«Jl j^i» U . j A jA ill 

*L1\ a, ,^*j i 4od-l a^> jj jsx (Micropyle) 

4iL—*JI <Jro d*dl j jj ^lUij l 

• r>c& 

« 1^3 ^)l -AflOJI 4 db^l jufcJi 

Jji]laj_/ ^j-* *)i-l £y aljJaioj jJI AiU- dj>- <J-* Ijlj 

^ l-Ofc v_3^ L fly^i oyLyaJI «-ll*TJ 

*^11 j Ue^^utj \ c ^jj^CUJa^l (Testa) 

Jjxi L-$S^Ac 4)lj[ j« aj jJI ^j» U Ul • ^mJI Aj 
QVL&i i^\ Alv*Ji ^ .^ S, ) A»*bll (JjaII 6jj< d^**^ ** 

, -rj£ (Fleshy) 

(Cotyledons) (e ^^a2\ }> 

(r ^ ‘ 'J)"^_j^ 1 !"^ 

^jiii J<! l?*i * j£> cJW^aJI 
OlixCj^ ^ I (Jl^ 

f*4: ^ ’y 

A^&Jb? A»-\ <2J_ ( Y ^ ^ ) 



(T j£—*) 
UJui!l = J> c j.ji-1 j- : jw 




(r ) 

JU*1juO Am) ^ J-—£» 

5 j^—X-\ *=- 4 (jSWL^ 

JfCd-1 4-cl> ijl * ^=ir w* 


ojjJ! .V vJJ>~i lcjji LJtJU 
sJ^J! Li i V_ _^ya!’b J’ViLJI ^JjLa.i 

jJ, 1 jjjbJ! 

_£JI 

^sd'i (Structure) 1 U*.sLuJ 
i£X>-\ I LI >*vaJl 

^ oJ^L* . LI" ^LaiL-1 ^jCaIaII 
AiUI IaIsm ^*i-l U* 

• (rJ&J) 


ijta j^i> j. jJl\ ^A* l$lii*-\ ^ j^L/jJI ^y^bjj. <_/*«> f -*' 1 • T £ 

• ^ 

1*>A»>j »^.,«aall '— J AA^i Jjl I »l^-.'^\ ^»«jIJOi j j jJI aA* ijr^" ^ 

• Sj jjl 4 _~a!1| J ^^aiO /f* ^fsAM) *1>J *«*>* -i*»-V 


^4L*jJI ^ *VjLJ' o 5 ^ * 4i »«a- & Vi *lu 

* f* uLiA^ ej Jr j 

Aa--L oil AjW>J ^—jf (J^iJI ®jJ< LI 

Aj Jill J ijjJI Oa-> .-^j UI jll^jaT V 1—JL 4 jJ>JU frjV^i 

« j+zZi CjT/ ^ *LjLm eL 1 ^ £* tOUa-A?- j i 

^s^iJll^JcyaJI ^*i-l »OlL frjX-l JUaI**l jj^l iJ.nl U J 

ck^j V j^jj ^ IJL»- X^> J aIiai ^ e jljJ! liJw£ Ail 

L_a A*0* 1 Ojj—^c. ?c^._yg.l L ^ ‘^)\ C-y—J lla>- wJLJI U JIa ^AlU 


J-_c- 

i 




* “"<W' by, ^ J^r” iiU 4Jy>j t (t J£i) j 
Jl j -CU ^ciUJI ^ j*£J| ^ 

W*0* ^ Jr j*f S ->^ J (i 1 ' Wall ^ J. ^jli:l 
°J^ t/ **—JjiJl jl ;>jc_ La , UjJG JljjSll^&T 
* (Rudimentary) 5Jjt a!W j Jyll Sj> ol: J* 

Q’C.i-I j sJL^JujJI i-Aft 

fj aH ijj*. U . (Embryo) 


jj- UL*^ IjJi^ 

, (Primary Axis) "j-*' 
(J-aJI J—j^ irj 

\ _J J*j At ■ ylftliji ^Jlyill Abjll 

t (Radicle) _i-W " 

eji*_<A*ia# UJ-S^^ J 

jWl -U-^ Jll (Hypocotyl) 

Ai^*4 ^ ^j 4 l^j b Jcx- 

4 i^jl—-Jl tf-Amtf' *1)^-1^ 

(Seedling)Splj J jjJ-feXkj 

eA^L»u»* Oj^ 

< oLJ* jy^- ^k-JI 

J/>|I J>U>U 

^jCalail c£*^ 



t jU_^Vl 

LU1 *<—j>. = ^ 

* (f J^) * f* 



I 


AAj c LA*—A* la3 j^SC-* J (Plumule) 

ai* TTj^jj J\ J c ^Jt J 4 (Epiootyl) “U*]| 

*UjU)ljfrl jj\ ^j^/l ?ck*» Jiji j^JaT jJl otatU <JLJ1 

^ _^-JI j— £ <jl Sj ^ <JJ 

aJU-I dA*j \y. ciJ'^J.i^ UlJJU-JJi ,Ji*JI 

UjjJi ja ou'Jl ^ * U*)l <LLxi-i 

oLAJi • aijm—ytil t^ijj jt> ^rlg .** 

* ojjJI S^ij 

Ojjjjl jj* £/>=J " A -“ i)\ l£“^- ^AJ vil—-j^ (jr* "j^LlI frji-1 U 

jt^aj A^A)^ J&) 1 j i oix 4a*J^~ -l« ^jx_'J1 1.AJ& L^?cir« 

U! ^cl (jii (3 l^»JLtT .U-*f ij* 4JLiJ\ 4_*J J! Jilj •! 

* ( t ) cW^ j ^v»J ■** 


W* f Jr* C^J*“ j 4 >^' t>* J->X <_^*i ija) ; t jf 

Jf^ij c£’ ✓* V?<3 f 4*0J> cJlij^p-T jJjJ* jjj? (j 

^-tej — ^JjL^V <J*j 4ij^l Jii*- £• jJT(3 <_y to £**! sjtlat *t 4lj>* l^coj fjt 

^ £”_/*■. V**! * *J Jy» yJ—i-t 4~* £-j»-i*>-V C-a- 

• d-*« i $ JJJ^' *^-\ «u Ul jj>Jl J,> jiiji' *^vVl Jjl» ^ ^_)j~ «j'^ l, w '* -W 

(jrc.sL.1 jj^J] aSI^iJ o_^i"U * oU'^l — y 
C-JI ^ (J>* ^Lii IjC jT j*V (j>t aj jji j 

J»-b (Dormant state) O^w aJU (Jj^all 

Jui-t 4 ] O J>\y lilt « oLi-1 oU*!>lp /j* iiU i[ 

Ja^l 1 a;> , L?t 1 AJ&i' ^j^Aj! ^ ^llaA* *,'■ JaA^JI ^ 



0 U 1 


vr 


(Germination) ^ J*i)l ^ J\ U /J| ^ j. 

(?') c 1>-A' ( t) 4 (\) ' J* uX' J AtJiijj.j 

OUJI j^C Ul ij* JU- ^ J -Wj* • v 5j»V! jl 

. C>- Sj jjll j 

a^A (*^ A«^i* J*& j j jjCJI ^JU A<Lh>- Ul 

a^JUSI U_^T Ijj*^ C-j/*' jl £^<jl Jjlljl AcJLiSl jjjiil 

Ol 1 All ^ * ^oT 4 JU-I Aiw 4 j| «LL*.y 3 

lp«>-l Oj£ t>is jjjJl Aj Jajt^> (_£u)l CCi _jl! jUju 

aa J& wtote^ t i^ib^ 4*1 i[ Uv> 

-l*~j S-obA! Jj^Jaili jjL-*~ jA 

ip» ^kp Ojjc i {JAsJI ^1 ^ y *** V** ^ 

0 J JjJl jl jo jl eO-W»J; ij AU^A iJj-AaJI ,j> 


• i^i AU AS^/ill Js>jyjJI ^p jJaJl ^uaj oU>^\ (j 

i^Ili>- ^J>C: (JjjiaJl j}j 0*^ ^3_}j*-* ,y*\ OU-*^ cLil 

oj\?~ oWj^ ^Jc £\P <i jl (J Ol — \j>i* d«3^ 

Jljj CP jl aJ»J <J*>Tj ^1 * y fJj**J £*J A ^^ m 


• j*aC- l* -XiP k-tilJ aJs>-^U 't*^**- 

Oj*ai *-1/^1 ij* >^aC Ali O^i s-lLL t-j^i f A [ ij AcL' JjA^ ♦-^* 

0>4 tfill o^lU ^1 -Uk^ o*-^ ^ 


jC c^JJl 05 ^^ ^ (J>- *U) • &\ 5v* 

l£ jil ^-aaJI J»-b Ja Jaiili <J&\ Ul . t^l Vjl 



* t^ljl y* OJ*+y ij_/&Z Aj ii 0 *vjl L)-^i 

U: ^jf} L ^a>-j jUl^/ j *L_il i *llai]!j <_ -} jMU^ J A 

Juu *^j oU^I olOic Vj> A^“>lc Ail j Jyill ijJ, «jiU} 

* ciALi jjl 


\tf jjiC' J_yill t/* J; (1/ j~^ ^ «—» ^** 4 (j J- Jj'^‘ • j *!■" ^ : £ j-f 

uiLai -1 j* (j^jj 5 ^ ( • •' jjj y ® j~~^Lj 3 *^ ^ l^jS* - 1 ^-ij 

4»ij oli i*>• ^ (Cycle Black) ‘—'Mj*^ a ji* 

^ /,-U y J: j> • o^-jl <_r4 J '^ <^-*4 yid\jjj.\\ Jt 

\ 4 Aji 9 -j JkK ^yj\ ^-l —a 3 *•—*'’y 4 ‘~" * 3 ;^’ * 1 * '-j*y~ <3 f *a*- 

• I AO J J i_l~ 6^ 1 ^ jOJ ' j * A-r J L-^J A" Aj3.Jjk Aj tjo 


Jjj I 3 J 3 *) ^iSl Al jK t f*\ 4^-jJ ti^ OaL^V 1 - £ 

»bii f-lllJI (J <J>a)l JJ/ <^*^3 '3i « jjjyl 

I3I3 ^ 1^® ^/* 1^4 A-*^iC' A#l l^ltf-^*^’ ^ 

il^LxSi ^jA aJsj Aijj ^Jc l.il C ^JL»* aI-jU^ OwlST*CL jAj 

c «3>JI C? ^ ^ j 

<*3*^' dj^—i-\ A«*j3 1^>-L^1 j ^^iaw jjc l^^uu J3_>)1 

l*#> l5'^^13 Wz-^t *^** l5 *>■!> 

: aIuij 31^- ^ -L?.a-- ^Jj i_ »*'Ac 

fy^j J>- Ai_y> °) * jl ^ UjU -i4 ojlj- A^jj J! £^4 LajACJ 

*>Ju- jl Jj^j \<r* °io 4>-j3^ Jj^ill jjy c'^_r I UjL> UI 3 * j?l J 
* Ulia^ ^1 JiAj *)iij V| [3 JJj 1 ^ 1 A«AiiJ l JL>- aJjW Ai>>jijJl 
^Jl -\^?txll *daAj 3 IfJ J 1 ^ >jl J ^ 31 t^>3 



i- 


M 


pXl-' Sjij*- t d^ill »jj IfcJLe. y 
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k^-X^- l_l. Ay*^c> Ia^c oAa * l*l> \^*Li I^Lju 1^>L*a1 

o *^jj W 3 **^ 3j* jl k_a4i_ t—LIt^>- jjjpJI ^ '^ > y*y* 


♦i-uN^y j\jJL* ^1 «Aa a]U-1j (/-'N' 1 j'bl ' A>- Aow jjj^ 

* (3 Vr ^ JU y ^AmLmA 


vUUl J^iJl 

^1 


^ ^S ol jldl Jv*ill j Uf j Jjl £j\jA Ul j Ji^jj - > 

ob * <Jb/^b JLJIjjaL^ u**. u & <3* 

jl * AmUJI OVlJI n~*- t y S^\c •A*'_jj’ dA_A 

* ^ty4-4* 1 yl^- At Ji^ 3^ ^f* 1 * ^yS&eAi 



C\ A*^ jJ* j\ *Jbj A*j»*^ 

J] s Jj oUe J y Jy^ y\ i A* * iSy* A> ^ yX -1 

AjL*3sJI j A^^ 9 j£_} ^J; 4 

l^Jp j^JiT 3jjJl jli> 2>j£-.3 4*yai“^ SA*i-l ^ 

At Jill ^y» Igiil1 y ^11 a__J1a*)J y^U> oliL'Jl 2jj 1 UK • f-ji- 1 ! 

. ^llj ^JU-aIJ IT A~-l'~* i_ij^ (j lySttl '***yj *■'>^1? 

ojv 11 y j^f j\jJu* ^r y ^«=»- «-NjUij (Jyj)i^ 5ji»CJI j jjJt yj 


y Avaj3l ,y y*o£] «•! jjJl yJ kS Aj^j.sI yJc.\> l< At_/ui'l A»»l*Ai)l 
JJ jJi y 1*1 * <3* y& aA_£ Jtjij At _3^ 

UK" \j£ cS^***^ 3 ^" tiy ^ 0 3aa) 1 il)ls S/iyaJI 

k^-X^- l_l. Ay*^c> Ia^c oAa * l*l> \^*Li I^Lju 1^>L*a1 

o *^jj W 3 **^ 3j* jl k_a4i_ t—LIt^>- jjjpJI ^ '^ > y*y* 


♦i-uN^y j\jJL* ^1 «Aa a]U-1j (/-'N' 1 j'bl ' A>- Aow jjj^ 

* (3 Vr ^ JU y ^AmLmA 


vUUl J^iJl 

^1 


^ ^S ol jldl Jv*ill j Uf j Jjl £j\jA Ul j Ji^jj - > 

ob * <Jb/^b JLJIjjaL^ u**. u & <3* 

jl * AmUJI OVlJI n~*- t y S^\c •A*'_jj’ dA_A 

* ^ty4-4* 1 yl^- At Ji^ 3^ ^f* 1 * ^yS&eAi 



oUl ^_* 


A-as- Ji^j) Ai _ a jilillj 3LJj^l jjjj.1 _ y 
S jj.Ui jLtl aJcj ; ^lyojj* j lcl> jljT yijtut J>i)i 

^kll tf; Isb J>J JL>jV' j^I lj_yfc 

b-£ b i Aj^ U j^U_J Uik* l»lj j\ J* ^ 

8-^-^jjAi. 1 ji j *—a b 1 jtJj <c jaLL 5J Jb—*1 ^jUdll *ji-l 

C*«b oIa!1 a^-I ^ bob" j’ £ jjw—v- ^AbAsJI 

* A. J Sj 1 sj <) i *A11 a ( j& Jui U l»t 

^lUa^—b j# JoU A_Jb (^jji jbJb bl 

A& Sjj*H A^j^ A j£j L y*-*£l 6 jjJI (3 As*ji ^aJI ^jcib ^ A_b 

* s»^*yllt ^ A*i s_«*>A^ l—S . «A *»1 

^y* j, \ bL V \ j b>- \ . j j^L? i^a >5 1 ^ <■ aJc>j w/^ °j / bbw ^ * \ t 

4AJO d L-j5 j *1 ^Jj aLu* \^ j>> jj y^i Jjfr a-i^Aj 16” J>ii^.jw> ILi 4~A «Aii {j 

lf*A> a^ - Jj U ^*i\ j-U- 1 w_* i J __A_j __ JjLJ 4»LlJ b 4 _> A<J f j- 1 -® j 

4*!aA /MJlit jai ^ i .*Ai'' U-' j' i*i' j-AA j j* iiA» 4» j- \ r U>-jj' (> ^f'l* j 

* V^. i,_ ^ ’ * b- k-^ 

'-> i! J>-- J. -t ; -•••*: *'- j*^-"' * )>*£' *^-f ^ *Ai> Aj V' j* J- T^j 1 ' J‘ 

li* laA> '- j/j (T J£. Jaii' j\ 

* LxjiA-l <j^ 

^Jc. l—.-' As A; ■ Ait- Ax,** } 1 i«A-'b'* , ~^'* - ' bl Aaj J 

^C" ^ ^ Al,* ^Al ^ A**»A A»*A 

bj^j" bl^ VAj L jAT Acll bjj *** L^** tA?^^ J-ki- 1 ! jjf- jAtbU 

(Lateral Branches) aaIILI *** ^3 &* JL-1 J>\ 

“~4> jiUJl jjiLl” Aac- Ujc A-iJJl ^T Jp 


ti* ArjrJ *1* l, 


-■! -': i. ! 1 ^ 

r“i /0 ^ U .A> 

C» ^ 



(Tertiary Roots; bi-W f (Secondary Roots) 

Aaj t \a}\ sX.- 9~ X3j At j \c- 4j ^ JA. 

^ ^!>- A*JaC- ACj^_^- \J^' 

• (Root System) a c>lJJ 

JJ^~) <Sj dr* ej j\i jX>- ^joj- LiiJ U1j 


ACAc w— jA^d .d A., ■ * 1 J 

^Jy>^aj\ j -*•*?* ^ £*j aL-aj Jj*^ viAJj 

oA&_?i c ^K^li!! i- ,* j^.^jgj L Jijl_* « I jLJl* 



L^Ji ® C ^-*-X ^ aIjAH J.W ( \ ) 

= t 4_AiUd A) j»djdj J-lid 

* \jX> 

vSLf f (_s- ax b-*^: J_>^ £)!■* (t) 

. uuijj-tf yi\ 






! _ .' i • ~ -v-' 

^2..) -‘..sf- aw 


- £ ■!- . 

l Ls^* jis ^ tj'V 

L/UU/'Ij J 3 S 1 I jjO .1 U Jl 

^*jJI ^J/u*T J>b jAJj Jyj Ua*jJ 

^a^cJli AiltiM AJjU-\ Jj^r (jj~«aJ1 
lAA^ — jy* j _)A^-^ ^jA 

j*«p\ 4-i jj^, c$A^ w-jUJI 

-LL^r^iJlj^l a.sj,\ 

w AX.* J&Axji IftjO I JjN. J 
. (Acropetal Succession) 

^ Jl i^'JI ^*i - f 

IIaV A_AfU-J JJ-U-;! jl l^laj>-*>u 

Jt Ji Jj^/ 1 ^- - 






jll U! (Endogenous) “Ujmj <Wj 

^ ■ ^ 4*t V_^* ^ Jt ^ i«Ai 1j- JA 

Uda* \'i\j (| ^ ^ ^ ^ Jlji^ jj-* «p^ O 

*Ju> j O^ -lid U j» 

* °\Lj* - t/* ti'ho -U^i ,J 

-si jjC' V l^l* J oAi-l -si cjIT jjii—J! Ut 

«Jk_* ^Ui ^Jc l^Jj ^vf ^ 4»»jUd jdAd 4A*i> C-iJ^ 

. <L_ajgll 

tj jxa*lv4>- \* ijl^b5 ^?J ^ 

• d**>- OjS^d 

J ^ ^ -M »» * 

4* j*& j % JTJ CAT We-Jj 4i-» 4j- Ji 4—y*H Jj*' J J X X* ^ * ' 0 £ 

^UiS • V. *JjW ■y*'^_)-‘ *•>_ ’-■ - j-J J —^ ‘J— 2 '-r'b.t 

ijkj» 4_^Si Ijkf' J*-}'*' /.* «t5\ * 4 lu ”j^J *;>“ -!^ j* 

ji • JjV^jii;' 1 J c * J»£-J A—b 1 ' v-^ V fr d^* n J-*' f 4 v >j j<* Ji 

liiT^jJS <>s ^i-b ^ jJL-d f ^i> J' bv^ ■> ^ >0 y> 

• V^ li\> l_i«* ^"ytiSj 4> O 

. J^all ji-X— a! oCiUll o'_* j y* l/^* 1 l -’ 1 — £ 

jjjj.\ #jf\ <u c -4u-i j rA j jfri A' jw >■* 

JUi Jc ^^Ij-a-lj (Tap root) fc ^-Cjilj-AA ; l" LJ —i-Cli Uli;' 
Uyij trUwtlj £-A- u-A'jj^'jj A j 4 “A 1 olrUI j 

. iyu J»'l JIjjVI o!j j^' X UA ->4- ;je V 1 -^ O 4 



AAjJI .iij^A>- ^ JjAc iAj'oLJ! 
o 'jjbj (Tuberoui) “aJjM jjjJl\” cXa J*AlJU j 

* oI>ja1\ j| olijjJl jv- 

j^jAA /j* Aiilsil _/u£^ 

jj^j (Conical) jCtll J*jy£ y> j>L! y <Jv^' jAJJA <■ V 4 

jX-L Jli j (Napiform)“J£Ldl JuiJM jAid” oii!’ 

>!J ,^j.yjl jTjl^ Jj>-V <_>« jj t (Fusiform) rf JxJl Jji*" 
\ *’■“- * 

» . ■>& J-\*d i.X—A V _ £ J .Jl V 4 _~4 otli rf J 

/j« A-*j ^Ji«.»A.H 1«aA ^y l Xj ^g )l i_l»>ir ,^JI o ^ 

aA& y. y*J L*yll Ij^i \WLil 

. oll^tJl jjj^ U Jb 6 (Fibrous) "ii-M jjAAA” 


kjj IrLsJ I y* 14jjlji!l(jij aIi^- — — i5 

jJvaJ' ,j/* Jyli jAid _ _ '^J\ uiUij q rjiiUil 0^3 jjc- 1^jj^T" <j 

jAAd y UvN jj)l jj^LI y >T juI ^ WS L*j ^1 dXcV *>^ 

j^-tld ^*-wi oAjA__aII tjijLJI y« tAir dj 

jjC j' Jj-j obuJi jjiyy ’-ULi^ dy^fi yj\ Jj—^ A* 

ijuli. yj (Adventitious Roots.) a b-AyJl jjaLI/-’ Li lyU 
^a! UjUc-i jCc j yLJI j <JyAd olrU y ;>.Aod_Al iiLiSI cdjA ij 
qc*~ ^ *kJd Ji . ol'VJl dir 1^ jJI 

^Aa jt ^ jl ^ JuJLJLj ^ Ll » jj-ti*' "•C'^v 
5JaJ-l oL ^ jlj^l Jc- 0J J—V2.AA IfXli A3> 




yjP. j'il' i3ji' <j^j >1 *-■11 > 

c^j^' ^ j j* s-ty*^. (J 4 -^ Jft-M j* 

A-flUl w>ljO ^c 5jj^a£* 0^ ^^—Jijr^iJi jjAI-\j ( ^ * J^ 1 ) 

oA Ulf 1 -y J^'^ illO* jli l^-J Aa/Lw <L*t& U^j i^lrOJl^* oJ^-I lj)l 
A^—ySJ^^ jji^,Ji J>& U ^jMJ C 5«XjAc j^CSIaH O-jj 

2 >\X _. Jc dJJJSS ^UJIj (Undergroundstem) 

j j\L\ *!_* jaZj ol*U' j* 0j *c JCJ dLLil! (Runner) 

j olOi L_c j j (jUI Jc <j\; j)f\ l^U jff Ji*Jl Jic aJrUI j 

<iLLiJ1 jIju j) ot"UT 
X-*rJb\ ol/jT!^ Jao V 4-J^- 5 

A_...‘^/U J^c UjC Jk - 1 J 

^jCc Jjj ■• A_a1 ?)\ A> JO j\ frUJ *JLJ1 
jjc ej^^i ol'Ui 0>O J«T 
jcS "oVUi y** . j jjJO si&» 7 ^ —^0 

3-0 y ^c.i *.~ > jk -jP^J V v0O >A0 A—i* 

Oai O.*0*J O'lj . 1^* J it Jt 

iL« ijjjH JjL^l £*jj jjl JUI 

4^^ b>-^r j 

. y jla5l \ ^yi ^ • J * AC 

_/i5i j/AiO®A a Oj^J (j> j 

• Jui/ill aLJ 4i jljItLOI 
« ^ ■ * 


0 l 



ff> 

(1 • J£—*) 


^0 


s-Ufr Jjl J* 


Vj^ (c?) 


rr 


y\jA' j_j 4»- tlX-Sjf jj-l—' ^L* )jJu>- ^i-* • \ "T, ■£ 

- Ml ,' -’ll' * \f> - • f" I . ]( I " M ' . \'i 11 

• »j -< \j J ■*i-> I _! \x i J°} i I—- 4 CJ?v > ^ J A~»- 'j J 1 i*Jk^P 1 ' 

^s£ jJiC- J -^t j_^C 1JJ-W '-A J ' -O'J vA3 Jtj j_4 °-^ _^* •***~'X 

Ks- SAjo aLa -Lc ji f - jUiil tJU _J! it Lju j jiLl *-1 a \L~^ \jjl U Liu i j L_fJt 

L*- V— 

♦ L 4>l_»C 

S^IX-I IWlkJ! jj -U- A~aJ Ajv 3 j SjLJ! <j yJ! jjAAJj 

I^Jac- U'>Lp-! A) s ^--^_* — 

^*ai -Aa# £ aJUjl J j-ii _^l^o ^Jat-I (Jl^>-*^1 t3 (J^iaJI 

'^ e *~JP «yf' ^ jj' Aiai*-^ I y' 

AmAc 01 1? cj£~ j,. -\Jj * 0 • » jJL~j 

jj«W f^jiu> oAa Ailj £ AJaJullf-Aj^l J AlaJjJI 

^ic-^ AAjJl jlj 1 AjSk £*j C <i\ir 0^ ^ Jwl ^*e—^ UjlC l^U J^l 

AaJ3 •*•— {'jfp 4»Jlc L_jf 

ija jS' \j\ Zj*lL o\a/^L? j\-LiC ^ AiC \<\** 

• t^Alj y* jS*\ j\-Ld£ U_1C jL^yl jj ^ 

Jbe Icli Aj J^jl —- ,j^* *-- ji «ui»l J>1 ^ oj j **2.jL» jjj>X-\ >JL*~S\j 

/j* Jk-ya^- <01 i-L j 3 J'^>-1 .^1 ^1 

l/’jS/' j Ji-^:' 

j ^—^T- ti <J^b ljli*t 

♦A-wlill aI^II ^j»-JJ Ol llf-T *’ 4 ij* ^ 

• ^-AiT Jjjaw J 4 -J 1 oliiaJl 4J o 






rt 


^ ut ofrLJl ^jA jljS~ jj 

Iajj-W (J .il-C*! ijl j Aijj AiLij ^Lu.U olrUi oJjfc 

Icf* - AjLsJI L.^'yjw>- Oiljj ijjll *i|[ S Ijjl V 

Ay»W- ijW U^lliJl jUs^ 1 /jA j*i5Cjj w Aj jt volOl ^bfa 

jjjl A^TUH jO^l J » eJi£- ^Aal AiU* ^Jc j jL-jl 

Sj^ 1 U**>- Ijh ^si AiL^ Aij* {J3 J 1 'J j Juk | 'l 1 kb ^ 

^r-I^ ^k** LT* V*j*^ L>jkU Vyr -k^ j^Y 1 u^".J 

♦ Cjd& ^*1 

^ jj-u- aU a*W ^k **" <«^ <s^ 1 Ut 

jt 3 Uj yl jjiiO Jkj>-j Sjlcj ,j<* lkJl oUJajI <J 

» ^>->Y kbijl aJO ^k c£"^ J*J L^k^l ^UeJI *J&\j AUi 

jS 1 < J*}^ j *kxLl o* 

1^1 \jXs> jLJlj^fcJl jj3«»- Jw-yjju—iJl (j>* L^J 1 ^—kl O'* 

oiijlj. C-^Cjl C->0 j.3~ ^ • J * -Wl < j£' (J3 oUJe? A_<LJ .0 

_? >Or ^j* -*•*) 0^ ^ u^jY j ^rir^.' 

^j Q ■ ' /j£. lj--^> ■' A-ytfU- U'_/ J ® J tUVLJl 

* ®k* 0* 

UUkJI 9\y Jc- A^ OUij^ ^ Aji^? j[ — y 

^S jS ^ Jk*\^J1j a*>- jlii i Ol/t^r 

*S£&\ 3uL*Jl 01 Jp\j • *U.l ^ l t U j\xJ*> J*ji\ ^y 
oU j ax* j^l £j^kl O^t «>»v^ 4 — 


.Li' -■ * 


vi AjlJL'.a O-L L L*l « "Li* aL? L^jI <j ^li ^1 jJj^ 

aL.^'^' 1, * j~aL^ “^-/ ^ j^_} x jLjjl oli 

’ w ~'j u wJl A-> c . A i i i , 

LI -aaL^ L* wAIjS^ c ^ o^li ^-aiJI j ^dgy?*^/' ^ l^sC- 1 jv Ia*a^jo 

» Jjl^Jl jj-* Ljjjil 

jl^Il <^l e-Xc**^ jljii lnw L i \^.Jip \c^~< ^j-aLI 
3LUa)I *\J\ s^l> jfi ol* l^j!j Mjjdl j Sjtj>^U aJJIjuII 

jc ^5 jjiLi ^L- jy„3 • tj_^u o^l 5 jj«a^- 
OjuL ®iC AiJaX* *1 A^Lj . L-^M >jJ~l *kl UU jC jjvL\ 

UjLi I^C 3l> -A^S \f’ %* 4j ^>L j^j-AL i3' j-vc dL -A*i aJILL 

. ^jJaail <j-* ^y*ii o>lLjj-A^ jjf Js» LB i[ ^_Lo j 

‘L^L a—L jj ^jg SJk L«*>- Lljj ol'LJI i^J 

L ^ 1 J <Ai y Ul JiJLI j-ALI <j*i i_ ^Ll A 3 Bjj-A»L 

. ol*U ^ J ^jSlI Jyx: Jllj ^ Utf jdl aJUjiJI £jJ\ 


(_£jBLI O' Aijjt* AJa^^llli jJ*a*j l-A* 

’ j' vibj^'j ^LLL cf. J 
<• .lif L>-L >-1 a]L..^ ij^/l ^'b j l *jljL"LH Ul 

i yt* ^J 1»%JI Aa4>. L«^ ^i #4^ ^11 

kl^l^• JaiJI 0 A_a iibjJt Ijua^ I^JlaT jAd)^j 

(jl a-L>- i-»-\>- l^oj'’ ol ^1^-J^AI^Ju ys} _X* 

• lA-^V ^ ^ 









ri 


j*ji\ y A r ? E kJl UJaJi j jjC* JI Ob Ol'lJI Lt 
^>53 J* Ia* ja^dj viUr y Jjl 4 jjT j l^tjj >«-IlJt Ji* 
o-Aft J-Uj » AU JI J ^*kil ^UJlj J^yJI Jc -UjJoII 

ol'UI y fyJ OJlS^ jl ^aU J,li [fi j £tk._-» Ac* lil c»l'Ltt 

A—** yoUi~-l j -O* J yjj'yl j ^wJjloJI jJJ-J oli 

« owi-l l$5liuC ji| 

1 4*LtAb Otl'Jt Jj« OU.ft Oaw* j jJC^- ^ ’j i\ ■ \ v 

O.Uu*Jl^<U« Uli —J -It *j I jjba» y Iz. j 1 4.1 &j 4^»> jjA [/ l| .—ift _#■ 

* t/’L——LI JL# 

^4<j» L-i a>-_^ y Jia\j aI*S^ 4«Or IpU J3#“i 9 jJI 

* yv^ Uj1.ua ^ j 4 J 1 y*! ^^ bi ,yl 

(O-A-- Jl JjJI OjAI jA»> 0_J* A__>l*A - AjAJ-J Ojlj4*~~jl — 

Aii-Ji OI>«-».ll y ^JiOjJl Jjjj y A*ki J jl 3jy Jc 

Afl^ AZ£. Aa*^j j.xi-\ $A*j Ajj^y* 

c-n, ydJ jil, uo . $\ a&> jou yu.jebffj.isik- j\L\ 

N _yj JiT w-Uiij SjvsJl <-J-^> Jjjj Jl Aj jAiJ OJciJi 

jAi-li. wlili Jc? i yJ (j L(J Jl <Jj»:V 3j> L^J^I 

a/JO 43 'lO AsJ» AiliOll UJJl oLmJJI a-A^ J®** 

Ai JJ1 Je i, jjj.\ olwil' *>' :1 ' ->-»Ai r V 0_0 'j'-> 

Jtf^ijjj-I o'juw *Jf OjU eS-J'l |-lliJi Cr^ W j iiUI 

ikil j'-*** J<y l T->‘ J 6 Cj'jfZb jr ‘-‘’J'.J 



<-t U. o j At y^'j' ^ 3 L*Ui O'uLlls • jaJL 

A* jJU> 0 Jsi'^l Asj 3 -Li ^ Ai jOL tO’^ a*—J! 3 * lj- Oj{^_V 

jL~ \j SJuA_jJi J oL*—iO a^A U 3^*iJ * UiL« 

. l^o y&j 3 aSaX*11 <S^- J*^ 3 J-^ oL*Ll «A> jj$C' u 

o!>*-itJl JjJ* j*-J0 3* oj\j u^jSl' «sL*l A*j -*ij 
*lij>. ob’^AiJ-^_Ol/A-Jlj < OVIL 3* jvjf”3^A>^J 4 *j-Xi«-i 


pVlLL 3 * 3 Ax-jjJi Sywt^aJI vL jy (j*|.»—A^x,i<-l:Jt 

o^jS 1 ' 3* *Lll V^j (ia £ it l^) Or 

a. 01 <otuJ1 3 a* j-aL w> 43 U 3* L? 

U 6 ^ VU^'I Ai Jill \l_s^« ^j'i' 1 ' 3 

* \^j*&l OjJw L 9 -?^ 3* oL Ljul d^i 3* OJ^. 4^ 

^ 4<Jey li/- Jj <Lui-\,j j**jJl 3 'j^-\j- Jjjr* L_/ ^O-*^ I V A ^ 

► jSj li J&j 1^*4 y> ^ IfJJ Ji»-Vj 4- i-C Vi j^-U-i 3 Oi^jwiJI 


otrtOi Lj-ic J$\ *Lae^‘ ^ 3 * *j-^d *jl»jCm 

J\ Utiill ^>1' £*■: jl -H 3/ •>&" ^ <£~*3. Cjfe" Olj 

ila-lj) i^uC Le i o-UT^i ij Sj ^ • y oLII IfL J^a4 

c *LU \M 4._Jl rte- Lc L_£u oLi ±}JL L_ r * 4 < jLL o>*H 

L - L- ** • * " 1 - •* *• 

3^ -Vie- 3:- 1^ji> (w-r_^ wLJ^ 

oJL*.r.wi U jlJkA .4 3 ^ ^1 3 f* < ”^**' 4> J^l a4— 

• 4 ? ij J y ■ J _i*' 1 3* 




TA 




(Vegetative Shoot) i£j^\ 

jspyi? J>~)' 



0 *r oIa ojjl jl Ifi -ii>-_jl AS — ^ 

^ 4» 

J—'ryi3\ ui/u 1 a_a? l^sy AcU «->; Jcj jALI j* j 

-^Ia 3 (j^ 3j*j C€ jj 4- Jc 

JUI Jij* jjil JaiJl U * “ Jji(Appendages) 
(Nodes) e< Ai_JI n hji itic 0 ^i JljjSll V J —^ Jj)!i 
o\l»*>LJl ** ^ ~S SA-it JS - ' ^ JiLJI olSL **j 

y* o\ \f rj£\ 0j!* jl i (Internodes) 

i jjA j^i <jy jjjdl a]j> ul At jjJ) ol'lJI o\>£ 

J,i 4 j\xJI V^a ,j (j JC- Utiv£> uj j*'a*,,.«*j 

^ g^l s^.>- yjus^-\ jl (jjLJl j\ \ ^ill 



±ju£s <y Jj>Y' jYaSjl j W W* J-*»Y ^ — t 

i ^U^f\ < 3 b-^ . J—*: Jj—^ oU 

3 LiJ\j i-jjtJ £>ll d>> Ul* (Primary Leaves) 

<j^>Y J>y j-fk ^ ^-l> c/^ \h fj. 

5i y* JA*j a6>yai JU jj> (Jj>- 

( \ \ J^—^ * \ ) J f>^ ^ 



i <k _ ~*J\ ^ iJaii = j f Ik *r > ~ 9 ~, <Ji J~ = A*' t k(k» Jjk* Mlai ^ y ^ 

* <4-J jlj Ji\ j*Ll J_ '- J ^ •— J l*J = J 

» tCa> 4 } !»• j 'W-s^ 1 Ipi Lie 4ju>^ ^tf^ 

Jj* = \# £ JjiJl aj jw JiyoiVi LjJt; £* S *f—£^4 ^jj-Ji_Jf ) 

JL.ji — i c j> c iJ If ujj = uIjj : /ij- = '*—> Ujj^-j 

* t _, *. ., I 

* I./*^"i i ^ j‘-Jj - ' Li* ^'^•' === «—• 5 



J- L)J1 cM\ j J_6 


i* 

^b ( ) \ * Y ) J <*• 3>k 3ki 

J|N JbiLH eJU^iib ^>1 Jii-lji Jill ^i_^aiJI jU! eJUb cJUai-3 
wjU^Uj jdl ^Jc Lb ■* tjf- b*^- * , Jjt<3 b*k 
SjijJi jl j-AJJj 4—*£>LLI (^i) (j V*~^ (J?* - <Jjll oLLUlS^ 

b>kJl i \* L*4 Ij'iJ vA* ^p 1 <1)1 Aw> j aJ JC£- J^iajl ^ 

^)l LLlI oL>^A*JI bl • Alikin H ^JLJI oL^Ui \_jUr 

L^juaT ^ 1^4 jLoT b ^ e-air AiiL3 yy& j*&^3 ^ ~* 

J^k b^aj -\*j » AajSJI ^1 Lf^ k-jijilj U-* b^LL* 4^* 

JLc j J* ji?i Jb - ! j^du^ot viiijj JjU 

(Growing point) ji?l Ak£ j>T A*i)l LI * diL ja j^I 
*A^3L4 a, be 6 JjC’j cijJl Jy=» jrJt oj^* V*^ ^ vi^k 5 
ejou-^aJl AiJjli Av 2>*^ Ak&JI oL>_j ob«AJ>b <jjL*H 

JbjLfl j*dj ^ • L^TJ^ 1 j«k*J^ J *bj ^ Ai-i3 Ai^Al\ 
i^c. JoLl bil> S>_53 jb^ LI « ob3 a! b;b^ b—* 
JL_J?^ ij b ->' _■>-j>' Lb ^$*3 w-jWJi Jc bli; L_^-\ (_^1 plla^l 

, L_dLt4 

i_J»J' J* J^Cr* ^^*-~-* (3 ‘b* J J 1 -/, •—^" 1| ( ') * ' ^ ^ 

* ^ ^ J lv*jJ I ^ 

At U;_,,t Jy f JjaUl ,j. jJJI jU .Li ^ f «J> OWIU fUl 

■ >/A 

A1_tAV*U-1jli)'j WjUi lj JjJiil j'jjVl ^A - cJj jU'jt (l) 

- ^IjA-'Jl'j'^ j 



,jS" JfJ ijjpCj Jil '*&\ jlX'll J>«Jl 3jJ>~0 iJ^'U^-lfr i 

* J* 1 4^*i vr o -***-^ f <-*«*> <j 
. .Vjllij Ji>1Jpl jp vilir > y\ ( i) 


o ^4-nii olrLJi j <Jj oItLJ1(_j<2jw <_£j* 

iiJlsil jjiw Ifi)!^ lj£fjl JUi Jjiil CjUaJj 

<3l>Jfy\ ^ jl* l>j» j^aTj JU-i <j jl ^ V-Ji 


j^^jj c£^<^- 9 '^ j jy» 3j£v» oliL-C (^j-oju jjfr dJ^Ud\ 

jy ASji yb ^Jl l S^JJ^-J oj^afi cAv*'}LJI ASj *^ull 4 

£-* JjLJI 6-X —2> jSwj Jj«i ^;iU!! n^?_y* 3j* e Jj J ^Jc a5*"\£* 

{J^l ^*A<*- U®^lj j j$C s^W2.jj* s_-‘ _ ! ! 


V 4 


« ji i, ~* .^lilj j^c’*S\ j£ 

l/ii 5 ^"^i*J! <y* X-l jjA-I JaUj oirLJl o-l* j J&» jj 

jLA’ *S£j °j4^ u£*^ jju^ ciJill y 1^9 £j ^ 

<J$II Jj j jVl ^1* j^«* J «Jw* jj>Cr ^ jkiJI *£& ^ <jLJl fj* 
oWw jJ Uji jj£s 2Ubll 2LJI J^UJ ^l{\fTljd ;jjJI 

t jc- »Acl*J> »jCS "Jjljjt jjc* li~*J - « r*_yi)l ljjbj C 4]* jU 

ijwa .5 ^'^'j 1 * jLJI 4JL2J! _y* jtS'* Ji^aJlj j * 1 ,-iip L'jw 

V.Aj JcIjJ IpJj.* ^_^'^*‘ ^ jiisM 

* ( tT jJait ^ iiLJI (J ^ 


^W' t>* V^j'j ^ ^jloVUI 3j~» bJu—(Buds) ^\J\ — ^ 

l^l i ^ ^-rV. c^-* - 

t3ljjV^ iJ^SC* *kjJI ^ <1 jl* j j^j ^]1 jus'll ^yaj Ujir jl 



o\Jl )_* 


oA-.* Cf> jJl 4i*)Uil \a\ * m 

tj?£}* fJ. ^-rfj lt* 9 **. a!*^ Vv* V* JjJj 

. (Popler)jji-! *, Ji. U*j£ iWiUj (n JSjl) 

jUT ijl* {Scaly leaves) aJL*< jjlj jfal j* J-Ju JjbDj 

jgjLJl ^ AJU*^]! 3^ AJaii JaiT *A*J jj-aw 

,jw-A fU±J (\r J&) £r Wj * ( Twi g) 

JjL* jjc A^i/-* [jj Uat aU^ aj^I*H j^n 

^yjjl fiX» AJ*i»^i-l aJ^-Ij]! jj (l/') «JJ—(A# 

(Scars) “l jSi }} Wljj tfjl' »i\Sj *U Jai_~A jr ( \ y ) \ 

• ^^L««]l) Ab*^* <—*'!£* 

iH^ 




mk, 


*W / Jt£ 
V’ i-Hirtr 


( J£—*) 

4^i j/' 3* jj^ ^ 

^pjJ' (^ y) 3 ^ 

^ ^,ji 

c l#/ 3bJ’ — $ -> ^-/. 
* 3A ^ 


( VY J^—i) 

j> 3> £j-J* 

6 t-Aj_^ 3 jj—3 

jU = ^i x/-j, ^W= ^ 
t <~-&j>- 3 b 

* =s o £ i*V W == 




tr 


y*Z-»- ■ 7 ~ 


»\j\ 




f (j) 3\j jY' JjH (l S') JLJI JJai^j 

I ctj^lc* j\ >A—*j j * sJ jjM A»k^J^-\ JjljjY ^ 

A~jSiV\jZ\±X'J\ jl jjy\ ■^e^AiJ i*Lv* JjJaJI 

» ^ \ L^^') <-2 ^ ^j*11 ^yjaAj 

<Jf Jj^ <3b,/Y ojU ^rjJl jj <JrU^j 

jj ^kfiJ l^L* \jl1c. ^ ' j IY U \t** ^j olrLJl {j'ZA 

* (3 ‘—■**i (Jj^ oJjJ^ J>\j jl _^j" vj 

. U^L* J& : T* £ 

* JljjSflj JUIJ^V 

• j*J.L» j _^-i if *'}y° ^'* , 'i*» S-rjJii .ai-l ; V \ ^ 



(w J£--) 


S iULi> c/j; \ T J$^) j 

* W* V ti VO*- *31^ — j 


i_ a c <y 

t JL = j* 



oui 


it 


(Terminal Buds) *aW or* \j^ {\A-> — o 

f\j* sti\S (jX yyH olrl~]l ^\j>\ y ^y Mil J » 

»3 4> liiu j • Ud ^ ^J> Ua^ Jj^J1 ^ <3 ^y ^ 

3\j/$ Acly ^ uj£~‘ LUlUjj) J SiUl j yud 
^■^(J 6 <3 ^**^ 3by^ (Aprils) *U\» l/ 5 l)>j^ *U * jL-ll 
*ijjt Jad j bft ^ (Axillary Buds) ^ 

* jl jl^j- -^j U j -^"l? jft/, 

j l_J 1 ^ Ujuu-J ^ Jjl <J^ 3j£>’ ^ — *1 

Ur |^ j^\^jfjb\ V\x*} UU-r 4 If* Wutjt 

jjjji ^4 jAyi /uJi j —-W j &*-'&.} _>Ai' J V* *^-1 ^ J —“. 

j_^r_>*_ujJi olrUl <j» ■JfcA o' Jtf (U J^“) ^-Aj j ^ 

j tftyj oW^r^U! olrUI jc Jl j £j\j j$ 

tjit jt j^rt via' j° i-f-jJ-' vA' j'j/J' j/* - j^' <i* 

« UA^. Uljji ” j\ (Scales) “ sJJ\r ” «->> Wj» 

^,>11, ^ js a-^' ^ A’ A-*j (Scak le&ve9) 

(n j£i) jJ~\ f-^I -J^h - u J' a' /11j ‘ J 0 '^' ^ 
y^X\ f\j Ji. oUlir *1 o-* u Ul • “ f )j ” w*** 5 " 

. (Naked Buds )“ \j\& ^\j” y-»* 

J: j\ or- J ] J>'j A-. !^ ljJ ' “ v 

(Foliage leaves) ^jOo- tt'jjl lwJ ,, ‘^“ 




, j « tut J» 

a'.U l! a . Woi Je Wr ^ V* A “ ^ 




^y J * **^ aA&j * JaiS 1jl>jl 

<jf ^ i oX*j ^jUjlj liljjl a>v2J Wjj 03 >t *iJlr 

^IjJL Awll**JI Aic- ^1>I1 (j* jj*®"*^ jUjJI L-ij* J <( Ualu^ 

■* i^l Jc V^* ^ ^ 

^yb \ aji uu^ijruc jl jaVi jr J 

^iiJI Oil/' (3 UiJjJ A^UU ^ i ^_ fjujb /y* 

^-LcJlj A-A-liU X-lj*H jl j*C • *T"Iji31 jAiJi <j <tatyj5j (^udl 

Aillf jj-l 4JJ6 ”"Aj jf ^_/JI Ul « j »jilt •& 0 \£j&* Ji> 

^ ^ jJ! y* ,jlcyj> —A_> 1^^" l^~* ^riT" j vUju Jr* _aJ I ^**i-i 

pJ\ j ^1 jA' U*j^l jj 'ij US"I^Lj jidl j L*_A 4 a, tij 

j|)* j^* _fS* I ijb»W \ t J a J A j^$ 3^^ cJ j^>"\ 

fi-L_* 4>i Jrj—A Js p^u U j»p I ^ ' jA r>i!1 p* I^a— ji 

4 j^y* 


j/: oUJI p* jl j — A 

sjWI k jj 1)2^14*4^ 

M c ^ t t 

(Secondary Axes) 4 jil? j/ut jl ^»> 3Jl£>-J S-Xa A*J A^* iX-***^ ol 

Vi ^-jrj Aj (jvl' ( \ ^ J^”-’) J ' ^ j y* j^” j 

Ajj U- ^c-'i/ ^ ^—j C i,^*^ l^L> {^j Jj-flil 

<£~)X£ ^Jj U-\ j 3 fl-\ A ^JU-lj jjSj ^>lj ^p\f t oXAj 

jj^- 1 *\jXz 3 - UIj j\ < ^Jf L A) jit 4 j jW- U.\c j^'l ^ 

* ^ ^ * v) j If"LA^^ (j 


ljLJ 1 ' y d /A/^ j£ <olJl y jiS' <j 

Xki^2.\ U*t ^\^ill oAfcjc yj* OjAi \c j j oijij IL *LpaSj 

Ao-1jil olfll j liU jl jjl J^Jl J^sl Llju jJuC* ( j r * Li "4?lf 

i ijij ^JJaT Jl (Fodder crops) ■CiLl ol>Lj_§ 

(Weeds) Llijx* 1 iOi Aij IjL 

(Senecio & Sellaria) . I _^J^ 

j j 5 ^ oLlI <j> J-LJ! .Jc ^ 

j jl£ jl j jUI Lie LUI jjyJI Jf jUa j JLsS/i L-jaJI 

\^j “Ld Wl^UM>" ^ J* V yi t^ 1 ^^ 

"4U-^ *£jj LL?t jj£ v-L»jil L-j>j 

+ At j?\? j j\£- gAa 


jfrG’ $*U J^?’ I ^ L- — ^ * 

y jk^\j aJ)U aaJ s^X < TL t L oJk>j (Indefinite) 

* (Racemose) “ijijis?* yjiJ ^ < 3 Lll 

* (^ ^ )^* > ^ 


wJUj 


f £>*r j 1 v fe i d^ 1 ^1 <ij£ olrUI 



a!*^-** fj* A .C.3-1 - i i A (3*^^ 

^ X ij (_5f^, ^ JJ^ ( ^ 0 J^**) O* - > ’ <Jc£/ * OW;^ (j^ 
^iyali j _* I 3 t /-*J ^ *■ * - 3 *.Cr jj 4-^liJ) Aiig&i j*^" ji 

AdliaX—»*i J^* 0 >j)Lj J& j\ kJI->|yJtd-l i^oJLC'jl ^j)l _j! 

uilj U jitY ij.^ij* _^1 itji A# jjj'U- Al£ i£j 

L_l A^ll* Aa ^Jai Ui Ai t f f Aff-jjll j> y^J jjSSj ojc 

jA-» j b»\^ ^alwi Ai jjj^Ji jj j^ j\j 

<_hi ^A>- Ulj S^jA-ii jic A^jAli jj> Ja—J £ yt* jj$£ 

(Sympofiiumj u ^ — J^\ jAtX' >} oAa 

. f^U l r .4 JU UjlrTjl 

^ .» 

— >* : j 1 j^’ 1 ^ ' j * jy-^"- 
j^sii AolS^Ulc AiLJi»- -_$ j_^j ^jjji f^y t>* ^A*^A jb j^b 

3^*/ i j I w_A'A 5 Jf ijj^ j/i-il 


SjjAji r~j^j A+^ki. 



(1.JSL-J) 

i Py—iJIj jjL.'i jj JjJ—sil ji,y?\ — | ; ^“J 

jW'j JjV\j*Uijij jli. (y i y 4 \) • i/ ^ r JI fyd\ ji zjj£\ je>l = j> t ^ 



^'dl ^_* 


U 


^ ^jALs^ bU ^^jlwA 
^3&S\ j\£\ Jt (Spurs) >*^ y *Wg l* \X^ J$—N 

♦ ■._ -'-»W 3 y~* ^Jlj»cJ; ^L-yaJl <j «Ldj*^ r^jjall jCSj 


j ^ fy ua*-\ ‘ ¥ T £ 

li_ j*jt__d| y j jjC !’£^5—» Li olrl*’ 

• iib ^ J*d* cjy £_Jj-^ 4 i*-^ 

0—J\—c. — ^ \ 
j i yj^ish — ♦IdJI (j 
dUi ju js 1 ! J 4 *j&* fLdJS j 

• c\ c-Xjii «\«d* iw^- -v^ b d 

^ y i* <£/ 

?£? ^!/, ( H L^ ) j 

od_* d^-J* <dU- ^b 4 <*— ju J 
A‘jj ly&> 4_Jjj (Scars) 

> J-C <■ jM 1 a* (T ^j) J ^ 

, JlLJI.cJu—v^<j 

ydjll ^ (i \AAn k-* J 

\ AAV *—- f^\ ^ 

Ld ^j* k L£** j^LJl olT 

ofcj (u.j^)i ^ ^ 



(^ >\ j£—i) 

C r - J\ j J <3^ Jr* *-d*» 

• (J^ £ib 









j * (^ V* (j* fc T* , olj*-*A oLy ch&'j? lv® 1 A> 

IjAj cSj) A— ^jir\ ■^i..* 1 j^-\ cJa^ A^V A^-* 

JU^ jl O-Wlj t (s \T tj ^ sij*^ t* * ( t /J ) J 
XXc JjLJI a\*r ^Crj \\\Y K**m J^jJl (J AJb UW* l c JaC' Vji* 

(Vt J£-*) u* ^ J^ ; *bJ^ -M j ^ j^^o* 

5j»__ v aj Ouvl SykiL* (j^Jalt AAU-\ ijrw^izll ^.[/Jl ^**5 

* vliiu)’ Ap-Li»A Ai- jJe 

J: J -v23 <■ U JI AL-* i a*<_j tbJI^ jJi jc jlAi«u^ — ^ Y 

> : Jj$C ^jj ! J^kJi jUic Jir 


, i>jji 




jJl -olJc2^* 


oy***^)) ^*U oj^s <«_**) ^ ^jaJI tj! L ~cj 

• j }I ^ aJ ^p AaWs (£'■ v^x^ AiT^c <j^ 

olu**^wJlo^ Lc j A*^>JI Jdi\j ^c-l j A»-ol i^Jju j 

j{ J® o-\$« Ojptyai JiaT SjjT"A.U A—/>ll v—^ SAj^jU 

l^Ll*> ai u^jaJI uj^r a*> l»U>>l l 5 L/j gJLJi aJoi^* 

* ('— 1 (3 i Orji * af J^-) 


ii'j\l>-l V&Jjc A*j j Sw. 

3 t4 A**J^ Cj* cj^" i3 A>j* V '^ji 0^5^ A*9j^ 

^ r 1 O'j 1 aAi J[ j^a)\ ^jA \-Xsj it j 

J^' ^*5j JA J^J A^U*j djf'j oUl ^0 

J^» UjC JjW^ *y j!l jW'^/1 Jfij A? ^JaJI 

^iial SaI jjl (j A_Ji^laH ^j* ^ 



oUl )_p 


9 * 


* <3 (J^Jall Iwtv ^>. l^*y l»JJ 

^ ol^l iL J 

* 'jtS‘~ £ ’J ^ “ \f~& L/J* ^ 0 *L \Sl l^i- 1 ji Jjl^l V 

a >^o^s" a>- y *r : * . ) l J,j x_** j\ jy^ c*+ 4 a\ bl I^ajj 

jljjl 1J5j ( dAlj] l*^ A_yxJl jiyij e-LJ.1 ijS'^z*)} ^.ijjJI 

A_a*D> ^Ji *!1 ji^l ciJli a*L 1 j 

J) a rt._ -^>4 c3_^" /^*Jl aj*_*^JI jl^*^-! X >y ^Jjjl ^*1y]li *«\1jiiall 


L*— 0A.<yOJ 

• *• 


. JU) 


Ail* yiJbX* (JJjjL-JI <Jr' j*l—^^flall J (j^l 61 

isj>v*j U- »ia* ^lit l^-utj _>t l^>-lr 61* J>5C" y <L yj! ^yJI l* 
jjisT ^Ju\j ^t ^j* 3 j A^JLu~* aJj yH> jtya^t ^ * j * yfT ^1 ,Jt 
y>1! ^c-jJI jjC v_Jlt <j j * U‘&J jS~ l ^u)l jX- oy —^ajiil 

u> (_^Jy&t' I., i 6 .^V?4 A*X/ liygi ul 

lx I \J sjUI j ^\lyi oj5Cr SAft'idll Jl axJI .j* jklkil Ixli fejii 

O (fCr (_ 5 Wa. 4 «yi Jt ^}j* 6 l^c -1 ilia.-* Qy^* jl ^X>- oy-^aJ 

y]l 6 _fs Jllj>>Jl Ji» j) » oXa'uJl Jl A^all J* AjjUL. 
iyjl jj C A^y» Ja^rj jj oAcUli ji Aa^Jl 
i>Jl Ujj- iyllvi-'ITUl 1/ J>t jlf'V' Jjy jjC-v-U! 

(Nitrogenous) Sxc“Sl!i ^ JjJl cTjl* 6jC 

Xl 3 v yi O^X-Aij 4 

yljj ^yC" Jl At“>L^ ^ Ail* jlSl L *1 4 



— (Dormant Buds) ^5" U1 JJi — ^ \* 
JgJLC* u)l Ji>-^ J^l („J ^IJI u 1 ^ iS I *■? J lS 

<jVa* yl Jc \jyyO.AA Jjk 4 W-! 

U-U 4^sl^» jb £*^l <J JkT L_J Jj l^Uai 
^j) i_i^iya) Axlf””L* ^-IJI o«Aa 

• JiAclji i^jtJI It*" *ilj L ^ d>LJI f' IJ .j* 

3^li 3ki ACy*»*j cj|^"o^ a^S" - L»*JI ^c-3J3 

(Deferred j a 1 ^_*•»! - ^*.dU jjSC" Jij J Jr *^ Jt5 u^-** JI 

o!J U3 ^43 v ;_* \±-\y* o : ^ j cjIT U3 

A**kll cj^/l J L \jfSj (Sucker) ei dd* <J^ 'j^l ^) a *“ 

JU1 Xi ij* Jl S.2 K>- j>U A.y IJj ii^kH ^clJI jj*>Uj * 4^Ji ji 

dJj&li -^c- oJ_^3^U 4jjT*LJi .JJI^j* 4 JJI ^JaH^ jJ Jaa^tJ <S^_h 

* 1 p 

l c lir d~A* ^ Ul jj^iaJi ik>j JjLJI 

U^cj -ddJi ddrlyjl ^j* Aijall ^IJI ^aA ji ci\ta Je JjJ • Ikj* 

^ ^ A~yUd ^iji y* ajw® A-yaAi kut 4J1 j,^jo 

i^jj « f'jJI /j> a-^'A.-» aJ^I aS v'Jb v _ x-*S^ d*y 

.iliJjk jp 1 Ijl 3*“ 1*^(3' v- _£' 2 ^ 3 ^j-^*»>-i dk^eJi 4.^—rf2.»lJi d^^ki 

’ 4. 

eJ.>j ^aMj jl 4._^jjk.li ^c[^!l kaj ^*.a 3 d^Jk] 

s-L.il 4 S/" <j>k U JS"<C-*lS^ji^aJ Jj JI iAclall ^>\JI J£* Jl$d-I 
ci^ s ^ L? ^frljlj AjJJi ^cjl ^1 tfjlva*'l 

jiii d-^>- j/3l i^iLJiU jCJ! J^l jj * Ap»dH oka J^y* ^1 
J*tu lj>^aS >*lf* jt Wlj JUI Jc Ai dU i ^c JI jj.v; jl 




S\jj\ 


or 


?C Jb 3^ *U^I (jt X*aJ& Ol*Jly frX* 

1_ ■ y cSj} 1— bUL) JAij J\j JU1 aJoli X& JJLitll 

* ^Jo J^P Al Lab* jjfciJkl j4C- 

AifT U — (Adventitious Buds) — ^ i 

IfiCJj 3 j>J\ -Wj (j 3J1* cXj> ^\j' y \»f j ^ 

UjS &A* ■*>*_y l*y' (3 jJj : 3UJI y al* 3Uil <iy& 

J*VTj <j fj j] ^ olJ y iLaJ J\ J j) llir Jj ^IjJi jt Jc 

0 LI 1 Uli 31 j j j 3J3 Jf jt 3^ v V < ^* ja * ^ Jp 3i 

-tlU oUjjVJ 6 ^ Jkt JuUVVv c f ^ 5 " 

If, c**j W Lf - V? olrUi y ji^J JjjjJljjjl-U 

jjl 3 >31 3^ UAji OJ&J Ui“ U 3u5"yj * 3-^ L^ 

(Callus) 4^33 y *3* ^ 3; « j>" 

tUt f\J\ 03S CTj £j>N y ^ ^ 

u*LJij. ^ J^jJ c V 1 y 3? 3l> y 

, ^ Bryophyilum) pU jJI ^UA' J A: *J>j& 

w ofb 4 -jl : Tf £ 

bb/i 1 * o’ .* U; jw 4^' y> f V 1 r^ c 

^ u^i <y f^ j ( Bark ) ^ ^ ^ ^ ^ l 

1 . ^ j» o^U L> * ,,, ' i ' ^ ^ 

■■ n t 

V*iS\ Ail yUli 3 

^ i3LJ Jt 



\£y ~~^ ,>• 4 a» f*J sj I ( \ ) * C 4 *jl ^ j d j ^js»J uai-' ; Y o £ 

^r* J•* l ? 1 <d<lk_p»U ^y) V* ^‘Tr i —' 1 ^ si Jjj -3 

4 44 _ 5 ^ uwJ I ^ 1 J>^ 1 iJl-< £ 1 5 I U [^—> J ‘ Xl. ^vT ^ 4 4 * Jl Ijf 4 J?-J jJ !_j 4 A+JL i . V* 

ij^. ‘-'* ■ 5 ->-^’/i j ' 1 ^->j4^- £J„ U ,vj^ ^lf) a^yiJii j\ 

J* j ^J*> 1, jj (0 * t<J -^ *>• 

• 4 s- 1 J pJ) A* jJ( S^i'jlsff’T 

v Jt-J / j aUII 4f 1jc i=oidi J: : x - -f 

• ^IjJb 4U^ 1 jJtj iijJi»-V . 

* 1—(J>—^ — \ o 

( kxHiA'* jjUJI J, ^djjoj Jjjl !j«JI 

^ JLj L jjir dl^Ld JjSTf-^Jl ^aa C?*J % (Herbaceous) 

* (Wittania Somiferum.) UUjll otlJl j- 

4^1ip j» jIa* l^Jsl J ij^yai isAc Ail Ji 

4jl jjc 3~\&J sd^lj wAj«ij J_j4i /yt. 

<Jj^j 4i>Jj i*_*Jd>- ^Jc Uiit jl (_J1 SjLiVl 

* aJUI C-Jjji il Uj^aJU j fj* 4 -UJSi j 

•*^3d)j IfJjAi? ^ 4^Lc-^ A^a>-j J_£j Jj^JI Ji jl idAji ^Jc jj 

jl lc J}i~J\j <LAdd*]l j^~JI jjli A>-j! dAs 

|Wall-flower) jjiH 5^j j^C“ Jus * l^L j ^3 Jl 

44 *b j i *J 4. J — ^<a j_^J" lAi LLJ1 u5 ^~jd c ”J A_-^a.>-j jt 

. 41 L-! J 

jl ijbll Jfr Jj'JI jUo • i^l tflij:—^ j\^ 6 jl) 

3A— *Ai jl 4j<yo j-L* U jj^j 



uj jL U oWiJI Ul, 

• V-* , - J ^ ll “ J*Jy\ V _> r4^“ j 

Oi ^*JaX*4.4 'i! w Aa*^ ^j-* jb^l 

^^3 AAv*.^? 49(,J u oUi ^ j*JH Ja- j* >" bi jj ^ 
(Climbing Plants) 4iLdi olrLIH^j Lcb (Prostrate) 1UL.* 
43ax*^» ol *i/ v^ava!! /j* \^b«* aJuy 

vj^jlrLJI oA — 1^ * Li oblejS^*-L i>*^|l l^v* L U jbsb #jjli 

Jc A^a^C- j jA^- IjA®- 1 Jt9 4 {$** ^"tA* AaL+LI 

j c^*U I ^oA™»A 4 -a^^j ^lr«*J1 ^ A^1_^ !<► 

* ^ L' \J^.L j%» iaI. J k b!l 5 \^a}jj 2 gto)\j u1ja2»1 

>yjj* l}j>- jL oAa <jbl jl Dij 49^j j\ ^ A*^iu 

* bjjL ^ ijl oUl 

6t ibbj 4*lj j\ a! a_^lj> (jj\*J]l J& jUi~lj C-L J 
(Tendrils) f< jJ\j»." ^*0 '-uij \W jj>- ^a£ £jiir t^jjJaAi 
‘j* 0^ 1* \a\ * 4_^.A” *^£ i_^j t»^lj ^"L +*■>• 

(Twining Plants) 4iUl)l oVLJI j^ aIJ &•*& ajjM Jr* 

olrUI ^a* JLj 11 ijjlsil c-Li-^l J^*- ^js 

oU : db Jb . dkf ^b> Jj^jfl"JWj\cbLc o± 

. w*^Ul Ji* IjLs <J& j jflAl.1 j A^J> (Jill (Lonicera) 

(Modifications) oljyi Jo jL^. — ^ 

; A *1 J ill Itf- oA* jS' \j ^viil ^ 



ajW oL—X ^.jX \£ jJ! u£ ^t$vJ1 ^ ( I ^ 

J\ by>£* Wji \^f U . (Spurs) ^3” j| “oUi” 

J L^l /jC- '^Uu J»l»JjX^ l^l v j y k 

. AJjU J 

JUST ±Sx £\J ^ : (Runner or Stolon) 4, J[L\ jlJ (<J) 

— T a { /£' J 3 , ^~ p j**A^ IfL^U aSIL^xI Ja>-^j j ^da** cJ^ 

^ -ygj Xlj X^p f ^ V ) \j\ j ixi) yxj ujup 
L-l j> ixlxj j Xa.x* (jLu.ll p Jl ixsi ^Ic. jj *>-^11 

^ [j* jj ^) XjL* %J !Xj* ^ jS- Xtjia* Xjo L- <-*>jP 

• <iLLiJ1 x^Lj kii]j ^c j***^"^ <y*^ ^dai P 



^ 5 

/.<S9 K ,/' t, t > V ~\ . < Y'~ 

#'& J V/L ' y v ‘-T 't '/'• •:- 


! fc 


I 

/ vrPr^ / \f \ 

f %9- / 


- &--?' S' 

TSTteg. 


t..-. 


^w^!8\ 


\ 


A■ 

/j‘ 


V 


( l V J>_- ) 

j j-V = j> (Creeping Crowfoot.) ^>jjf p ill. 


-j 


= cr* i 




^ x —^ 

j 




~ ■> ti i*»-V j j Jl ^ }£l$j vtf $JS : T V jf 

*•—-* j* ia>-^i> ■. U -. ^ oL‘ ^e \jA» : TA ^ 


: >jVl (r) 

J* M jjXL) a^S U>J^ *—-Ul 3 jJ\ 

J*V**<> j ^\j t j lilj^l J>* Lfl\ _ _ '/*j If* 


V: £*} £j : (Rhizome) ^j_> J' ( ^ ) 

4 ajv_^ai j\ <l> Ui «CL**)L« jJsTj jjA*- sAac- jJAij 

A**Jv j5 . Ac y.’L* oI>Ia)i A^jJr J' ALj& *_^1* JAiAlj AiJj _jl jS-C* 

oj^c^ 3 a/, j Ul * mj * iw-v^^X* **^*^ 

L_C £ ^*J^y 3^ OU 5^ L — *l ) l 

^Ujy J’ ,_ J A^Lli- aSjAw SiU]^ <3 

3 -i^*^' jj^\ (jli SjjA£ 4 AiJjA*^-jl jt? 1 ! ^*| 

*1/:^ ^ t—fb 4j*j^0 C-rf- ijh j All 3 ?*^ 

-W J »A*j A_A^U jt >yj ^ U*S$ u* 

3 ^ Sa?A£ oU*> }\ ^Jlc jt Jc * (\A } Jj 

^ i ^ J- 

' 'Jl** 3 ’- *> * 2 i j i yP U Atl^.* i)' A*j 13 3^^ Aj? 3 ^* 

* x jj Aj ^Ltil I te-jj J—J A 4 -—^ ^r 4 

* ( \ A ) 


(Sedges; tUi-l J !l* 2 jX o'i «^**11 oUj> J1 jj 

^i-d' tj_ L\ jj5C olrL-J j> JJco^rjcj ^L_JL?=Jij 

. “,>! ^triU \jyfi. J*si 1 

tli> Jc (Sucker; “0 J* } iii) 

<*11 <x4^ 1 *j j*h>- ^ \ ooljocJiJ! 

‘. • 4^1 >X» *>U;^ l.XlAtf* 1 ’ t\d ^yfi\ 4»*| ^ *•'^_ygj3>' 

o' ctdulj A-*l jj* djjJlj *ULI j^l '*£■j*m e-l^kl <j 

. Ju^tJlj j^ll Jjl* a/l^o j'ji'olS^'jl oAi^- 


, i < , 

I * V. r * * >■ t 1 ► ■ ; ^ i ;•. < ^ > * . v | , s. ? ^ n , 

■jU*- J J w 4 « 0 ±> ‘ 1 **.*2 \.sir. * 1 *^ ^ --* i v_J ^.- \* cL_V? • J ■ « >- j «- 2 .>- ' t T ^ ^ 

L • ’ • ■ ~ ' ^ ^_ 

‘ -6^ l: ^5 ^ - *>" *i- ’ j*' '■ J'i J ^ ^ 1 

• l^- iJUl / v-Vl oAir j o* ^y~ ^ 0^. a - i _? , r> L ' J»*-Vj 



(ia js:_ j) 

* , 

0' JJ^ — '-f' J' I j *Sj-\£-Jic'+Aj jr j ,_Uc ^jU \ ^ 

t 't, |T-J (t) $ L/’jVl Jy £/£ a-* I j* v-^V £_>} (y c Y c \) • >jV' 
fy Y * Jy ^ o '^.'j =«-* J' I • <*j Jr j jpr 


jlJd 

(Y*) 



i I t ^ ( T i Jy ^y'a- o'-^.^'jj^' 0* 

l>j V ^ ^*> J' ! y 




t/'ljjl } e. 


^Ikll : JLi* . Jtjy 1 c-^ Jr A_*>ldl 
a^JJ U jj s^lkJI oUl jc jL rj r ji 

Jai*A Jki * Jj^l ^jJolkJI 4ljj Jc ijJ 

* fi ot Ji 

A^Aftl^ jCc t JJJ1 y* \*ki t j^i>\JaJi olijJ) 

Is'lJ?! ^klkJI oli.jA jJI J\ jli C l^L^l A_-\jJu 

jlj (^Aj JjJ^I JsljT J AjcJo ti" t Li> 

* cAJI j- ^jaJJ U iiMc V c*A." JUjf 

a*jJ* j a*Lj \^-uli ax oj^" ot aIi^wU aJjaJ! <J ojUIIj 

* oJ J*- J 0 ("Eyes) y* .j<-^ l^ t-k . ~» Jj aMa 

SAcUll Ax IklkAjf" 1 AjLl AjjA]1 y* JI A.*JtJl Ax o y ,*) Ij 

(jx JS""* cj’^iyAi ^ Jjkl «>SvJ! olv>LJl ^ jCr 

^fl* o^* aU A*iuB aA_J&j Alj-Oi aj*iU AxjIi J Ailj ^p\ 

^ jj-wJ! S/Ay? A»ja 31 CAl$r" Jj o^.jbH» C^IS^AxA^- A$jj Ja—*A I 
ool*Ji y (J& J ^c- aac- J^C aj * » cJJa Am 

4 AjiA^A (jj'W- Atf«ii-1 J JjKT tl) 1 

* Ik—A U- j C—Jj AAA l£“ j* £Jr J ^1 


li .JJj aAj£» L-f I U b j*~\j ^ o^jaH o-ksJ^ 

(r) (r) Jy-tu-l' (\):S wii ^ 

<U A* A ^ ^t V* lc_j! *v A (j,* 

3uj*]| Ax (^Jlf* 1 ! I^j Aj ^JjAti jliCj i l* k-j) 1^ 0^' 



j) ^ Ai v? «i J l Ajj«aH ^*1 • oAcAjiH l j _ j<^ 

j jnt jV ^53 d-**“4 a^It avails ols^fc>-^1 d-L_.Aj * Vi;-^ ^y* 

• Acljj^l ^ <_sU?l jiizi] l^»»l-</i 

• jjL* Jjxi ota Ji y 3 -*} olj ja!1 of\ r Jiij 

■jjl ddlijAl'l A*i^ P-j jjll J C j^, jJal 1 i^jUa*- Jit I li^l Ails 

dj**ll Cy* ^ » j* ys U>: Is^^aj d^ed^j as djj^ - 


Aij l^Jl Ja-JUJl ^£?1 Aja>_ j»j»_ j»\]iwl AjUiil! ^ aIa/ dli ^Aj AAj’LLI 
A^lg^v* _,<^o >!*«*>■! d£^* ^1 j^T^aII j -^1 L^-A^-i ,jJ1 djl*il»^l l£“^P 

jAj iSy ''^ djAjl 1 a* <-Jj^3 * ajdslJI o!>ja]1 a j*—~0 ddlijA jl 

« A.*d2.»Jlj> *6CJI 4_jU^>’\'l j J*>sj L* ;cd i 

«• *• ■ I* » «* L ** 


J^d-Jj 1—^* A^J j ^j AijjJl ^j*dj 

t ^ ,C A^ Icj AjIj g^«»mSj o ^wl li- A^-LvJk^ dj****!1) aj**l 

lj\n.^a}\ AjjaII <3 j»Ui )j 4 ^-Udilj AaI^- 

* 0* ^)Jd-r 



t a^Ji = O • ojA-» ^l^llaj ijji J* (JjA f Uai 

«*; j — J" i = -3 $ V^J {j~=y 


J>^1 a AijA)l jJJ 1 A* 

ij] fjA-.^^ fJ-Jj jJl 

A>-^li»* 1 A_ J.L>'* 0 I 

1 * ^AA 

a<\sj Ait^if d jS^r *a^*j c i^U 

•* I 4 "* «• 

P-L-.U A is (j-* AijA.il 

— jJj-1 Sa_a • 1^<UI 




l/’bj'I i_* 


V 


/— £ _ j (i SjlyoJI 6/6 a L^U> jj 

* s J^* 3 . Cf' V^ u i dLj i*Jk£- 

^Aaj a^£ (J { ^ juj y 6j^ 61 p3*%*^.'! <J S-Adb 

1>J^» 61 ^Jc t AJjjJl jj$v j* 

^al uljjJ-l 1—As*J 4~**d3. l^p- 6/6 .i1S6 jJ» ja*>* ^c. Ji y 

A—lcj oJ jks* A,Ui V[ IfJI jliil aJxJ 6^>LJ1 y l^i 

• iyjLiilj ^UlJI y Ifc/X 


juiT J bill IJu 6 /C U jrlj U 4 II y JLJUall -il>il 

y *37 (jj ^ — .*£6Ju ^ y 

^ ^jLill 6 IT* ( j*i 3 llaJI 4jj.i y A^-yJi C^ 6 aJ ^1 ISI 3 * v-UiJ! 

*>L Js iSy^- '^J d> 6 lH y [_-i f^UJl Ja —3 3 ^3~*£31j (ejiljsJl 

• a** aJW Oj^” 3 ^ 6«}J1 ^y 


jx Jp- ol_^V1 Jc a^UI ok jM J^- V — *6-01 
^&Jaj 61 t* 1^*3 Adjl L* —t^Vl y 3 • k» *«I *»*3 

» a-Ui k* 3131_/i 3I j\^-> Ol-V1 Aie 3A3 V <>—6 

a>j 3 * oWj.s °a y oU^S vjVJI Sjlj^ y (j;y_^aJ 1 Vj-^b 

^U# VIj V a®»jjJ 1 dir 6 lJ J/ Qj ^ ^ ^ * jt 

. t't-J* 5 ! y £JX A»3 

jui sill dir jl 1 ' ^3^'' oWb v*- 

tJ^J l 1 ! j b^* 1 lT* 61 ^b 

, ,L^V^ y ^ vU* 1 ^ VjT^ ^ 


LliJl a Jj ?j (Enzyme) Ol«VI tab 

vUI ^bJI J' IJLjk Jl 

< 4 - |p 

A*b^^ ^ . ^ y* L s^A—^ J JC bbL? * tfA>A>- 

. IjjJl j 

Sjiili A»-lj j! JJi£ A>ja 11 jU> <*5 nJ^ <jl jAA j Ijjfc 

(J® tajSC ^ 5jij Ac^-_^? ^Ijtll 1 Ol aJ. 

iAcli A. .._l c oAj>-jJiJ ^-bJI bl • ^L>aS\ A$ <_J»ji]l» iOj»-_jil 0_^*N 

^ cA* ja] 1 tji^jtlaj tab * ItUj a** 1^ot 1^— li j aIjaII 

Jj^-ll 1 / M^2_is}I 0«lS^oA->-b tat y>^ A*laJ ( J^«■ -A L^£-jj 
x-jJS ^"lA ^ t~ ji&\ ^iii tab * Ata b iruw taAAI a-*.a)I /ja 

ca*M ij* aa»^ ^ <—air j\ j^JI ij* (jtc ^j* iSjj^ 

* oji j\ «A^ ^JteAS QA Jl ^^ ^ 

*■1^1 «j^aJJ Ijl £ ^Jc»iiaJI {j A-*\Ji ^-bjii ,j^ A^-bJI ^lytJSj 

l^ULT jj ^^ aJ—( 3bjlj »/«viaj cAtaota-* ota o^C* £ *jaU>VI 

jj^l AJjAli £jj _*> J * AAyW ^1/ SaLJI (j 

^JLO^T Jjij J^l Ai-V (jilaJl *I^J>I <j ^1 (Jl VJ^ <j* 

Aju_><a.) ^Jjl *IjaII (J_/»j r ^U_y^Ji Cui ^ A_ta*»*> 

C^- (Jjj i*>t j (Ja--jJI PjJt i_JLjj j -Jj^j JjLjl J 

iijJ ojUI^J jj^j' C (J^iaJi U-jl_/* ljl-U>* ^ <* 

ijA ic«\jt!! {_5 L* i«ib * (t • d«x>A^- 

C<i|^i L Ak*^l A) jil! ijA bJI A»yw-il C fLii ijA ^1 Ujrtiil 1^1 

• |*\>J ^U! oUUS frU jlj?^ Ailic 



«Jj^ c J>jl** Sj j w ^ Jill IjJaiT f Jw\s ^^slZ utii^ 'J*y (J 
(pj l3/“ 4*^-1 ij\\ — o-WAJ <ul» *j ^>■ W o"l ^j* A-laisll 

J 1 oLjjJl jl i[ l"b j_*_JI jc. — jjf-dl j 

J—J Jj f-1 j~a>- <31ota jlc U»\ji ^—<v^i *if jj^i 






Yf 


r--— *> ,*aJi 


^{J* S “■' J>^ j J 4 o'J jj&\ o*^ 

w*l* jjJ ] ' jl -j[ ojCj ,Sic- [fie- jUI aAL^- 4*3ai yl* 4^.0 

aX**JI oAftj • Jsl»l -X~£- V[ ^ otj3 jl 1 

frjd) oVjjJl ^5^ W 4jU ^-JaP j^-A.-_„ii£ *l^c, jvL^r 

^ Jl jj w j *u— ^ J 

Cjlj j^vT ^j>j-A^ ^Jjll 7"jiJI jti 
^JjLi aJaj (Jji?l oL»*^L.— 

<Zj Uj» Jk j) 1 ! 1 —pU -JaiJl J-V £ 

jc- L j*j$\ c^- olj-dl aUU-* 

Jy JJI ^j—iil >—l^li 

0^1 W <L*-± i[ j/j 

* AjL jjajl 

S>*aS< 3 L — (Corm) 2 uj_£JI ( 5 ) 

A ; j . „ (j^j(j> Jis IpJaw "^Cs* 

V*^ j 4 J V*^ t£*^ 0^ 

^UUltj V -*0 jl ^LjJJ yl^.h 

. 1 j>e.~<z\\ ijS 

* lt/j^ ^ (r } ) 

A^e-iJi AJvyiJl A*^\JI (jy^) Aiaii 

f- Afl „ X* ^ 1 ^ 4 jC .As A*yT* \j l^j 

A‘A IjZi ( (/" '} Xy^^c- jJ-A*»- 0 .Ac/ 

ay_^ai liL. jjSvf JjjJaJI ^yJI Lj: ( 5 ) 



Js\ v . 

•; 

( y \ J^~- ) 

O' _fj^l S\-S ^ -^ ‘ ^Uai 

^r'j • ^>J*J (Crocus) 






OUl ^_f. 


6>) *!/***“ (j ) ^b^ V^br J^ (>) 

(C) v^ <^by^ -^b o* 0 4 jo*^ 

jUj^i'j 3beA_A 0:^ (<— J ) J ^OJeil jljll 

(0-) *[ r ^\ 3bjSfl jA> (I) j ^OyJ J^c: ^ OMi Jcj 

Ob./^ 0 4 *-b4 '~^ a ’-* b3*)l 0* J*\j j\X&* Jp Wy: «W J^ju 

UO ISjlIs kxO< ISvC" jl-i/ *A_*J ( ^ ) o/t*flja)l jl-jl 3 j)^“ 0~»- Jl 

SAy>-jVl ( Ja j ^AjJl l»l • J-yAJlll OtJ"”^r. OU 

*uaL * j&j b** ^ j A iwJj^Jl j^as Jlj^t J»IT J 

* <Jl f ^ j Cj\*fJ\j Jljjfyb jUjVl 0* 4 i^r 

( 5 ) 0 l^"b^b 3 * a*vu j^Cl) 0jt»«—-i*j^ 

JA j)l i>AtAj»- 4,*^ ^v?i ^£>- ' 3 V^ 4 J^"(J^L/J 

3—-ai 0 l^-^Ays ' _ ^-« a Ac %j r O As : Ars-sy! A*^nJ Is OllS \&y * \$>-yO 


l^SCJj ^jU3 UjJl»3 IU-! a^*j — (Bulb) ( J* ) 

3 j0* ’•^T "S 33J1 aA-ft Jpj Uwl 'OmAS o^rwai Jc J**-*» 

(3_ji tru5^jl ^_Ji I^Aaj (03b/^ <»^-A> ‘6*3'*' 41 a\> ^Jl_. 

JsliT Jie>~ tp l-U J^St" £•j^> aJ y? Jl cjt^" bl « ^?W 

^JOilj J-vaJl A«lll) o!>UaJ! ^yj 

3bn^ 11 3 *4^ * <j-“^“v^b (^^ 7 ) 

x* oUl j (r r ) u* (I) J £"3^ 0* ^ 

^*^1 Oil c-iOSj ^ WJ ^ <3 C-*la* 31j a! -yaj ‘CApI* 

Ac-1Ijill jl Ja?-^ Ji—-li ^b^l O^ 4 3b V^*.^ 


(" JS—i) 

* J-Jl — J ^ <i*j^ l Li■ = 1 C J^a) Sjilj ^ I ^ 

1 <Sjj jjC> •/■"'** JL- = <_r 6 Sj^Ul <_y JjAL* 

* <iaA = <j C 


yf \j'j \ ^ _P 


J’SCs *S *>Acl ^a] 1 siijo ^\S i li^ *)ij 

<_y4* &\)S^ y & J* Jj^ ( —^ ^' * J^V] p/; 

0_j£ J^Jr* 'A* tali » a>yB# yi 

uji>j uT.. rfij _K / ( 


A / 

I iii-M 


A^JLj £ llii5^ji \ ^jJ] I 

• /j* <-\3fcl OIAjjj **c__y <^v4.JI 

JtW l,:!jl J J-yaJl jj Ijllj 

* 

^.Cj <_5u*Jl aAcls A~^^c- \j_jA*» 

(Inflorescence) ojjij Wjjl jj£j 
3'-* Oji 9 JC ■^—vs^ jUj'l oIj 
tasU 3 ^C-iyC' 1 ! »-l)]jS^ * 

\A& Js£ \j»li ^j.i- ^ «_J’\j J j'il^ 
^jkyaj ^ . j * OjjX^ lil^-l Ails ‘-i-^ta 

_11 J^J ~ a ^y* f\? *•*£ ®“^J 

aA _a _j£ j t—J 

jj jjJ] -Aaj J V-^J^ tJj-JI 
s aa jj jjjS j <4*^ oUM <j^O 
^jjl olJt Jtji ^ 

4_Jj’U-1 ^IjJS j' Aij 

,j^v ^ y t _ <l J&u (j 




i •> 

(TV J^) 

jmj( Tulip) vJjJ^V ^ 

ji-t^ y# — u- * 

= «_~* j j*l _j^*~ ^'J-*' «J—^ 

- (' ‘ vj' f = * \ ^ 

^; ' CJ ‘ V— - 1 
^j/= ^y. • 

jJLs- = p* t *v; i ' ,rf 




nv 


L ' 


* 

s.. ' 


« js 6 3 A*.ij j \^jS\ Ji.\ ^l) IfJI jldi' 

O Xx) y^ OJA _-v^JI iX&J 4 O^ol 0 t*if ^ oy*_vi> 

o-J >—> ij (j,—*aJ! oLi dljj « ^uiil l^'j! d fj*>5 ^_fd 

OU *L—«J ^li 1 j*jw A-*._*b Jojiil a,,. jjC Ajli-i 

(J-*—*b d~»*d c 5 j ^J -*^'"} AA^-d^*- i {J, <Jw^ytzJI 

. (Tunicafced bulbs) “±J\SCJ%a” LJTVyr' jM 

A_5"lju L|ll ^ dll' Jil AlyaJl jls <>JUJ1 j, Ui 

IfJd dUJJij «JijLil Ju^jii! ?djil ^jT ly 

, (Imbricated bulbs) ff A5"ljtU 

* 1a^»~ C-'J-C Ji Ij-Juaj l* A’-c- dL« ^_,* U J& Ul 'X» «l»i \ : y • X 

OU’JaJ /*J»J j£^ <J^aj_ d bu' d^b il^jj J^^2> j\ (J^ A 1 *—OUljr 

• t—w^J I ^ ^ l* lA _/ lJj \i j 

j-b Ja*-V * wA-Vli dli A*j a! £*C"j «dJl J,U JiA*- ^UoJ J->d-rfU f \ d 

•A—* J'*' i/«bb b*^b O^daJl 1,^1 J)l ii—vaidl dibjl* 

* dbj*^ 

jAcj (3dJl .Ji^-V • d ‘•jb^ dlel]** dad — ^ij : Y* Y ^ 

• U!aj> jl dLiV^Ub SdlAi^l jUj'VI sjy-j Jjll&j l r 4 A»b J> dr j JaJ,\J*-\ 

* 

Aiuij "t-7- j'd 1 4.&.Z. V\ j •' a j ' di#b k> 5 * : ^ __5 T ^ai-l \ ) : x T 4- 

v_. \ ,' C. 

®^*ib I_ > ^' ' (Y") djdj dai' (y ) ^AdJi JLjijJi 'lA^Ai j f \ X Xj- 

SACrJ <t* djjb J^A^'j *b.jiid jljA^b <CAi^ JjUjdJi l U: J jjJU-l 

* (Y 1 ) dJili jjliA \+*XyJ jUj^l 



xUl 1 _* 


nA 


Vju»' 

^-$3 i]'i i[ O^jj ^ J^all Jj* — i£ q it — ^ 

V^j J?—* j>* Jc- Jbj^ ^ • J & • ol'Ul jj- ax'W 

U 1 .Ap l* J> 1 ^ * Ak-*»A 1 * ojUli 3 

f\j jljjl l*UT j j_^r 61 a^aJI JIjjV^* 

Cxiij IjijArf- |^ <X*aL ^ lf^ X^'bll^waJ All <j jAi-lj <JkJ^ JC ^jp 

•J—«V 


obUi ^ JbjS[jfkl — (Foliage Leaf) «jjH - y 
jU CjG s-l^ipl W Aj i-\jJa>- 6j£ 

(j^Ul <3^5. dxJl ^a_ ^ 4]^-l (3 

JjlL^ f-Uac-l Laj\ ^ ^ ^‘-^b-31 ^j- 4 

U*ftl a 4 *LU J-j 

A*-a 5>3-*^—^ J j3t6' ^k —+*\j 

: 3^ ( X t ) Vr*^ ^ 

. (Blade) 

. (Petiole) *jj j* jHijt ( r ) 



Uji Ja-x- 4 ^Jbli (Sheath) J> ( f) 
fcLj «JjH ^ • JUl AiJI J-*j 

(Stipule) " -Cil ” LfU cgrjflj 


(f i ) 

; < r ^j>- cJj*/ **j J 
<• ije-jl J-^ = £ 

. 3^ ~— o £ iJSl = A I 


jiij Lj Ljij 3 JJJ jt* ^1 ^jC^sj (jli^C“ Ji L«*j 

<31>/j1' * \Sj^ j jkA ^^jCjl~& qZ j\i fz 

Li. jll U . (Stipulate) c< Lit W>jl" jLCyi jtU J|J1 

. ( Exstipulate)“ LjI 4 i-ic ^ LS *~Ji oli:l 

LLeJI oL~ -k^mt 1 jS“ liS&J LtL- iijjJI «-l^»tj 

>^(ur*- 5 ^^ L^:' 1 W->) aLaJI 3 1*1« IsLai^i <jLJ! 

* iSj ^ oVIJi ^y jJj 1JL ^yfcUs 

wiiW 3^2 *!J SiU)! j j$3 Aij^U olS^Ul \j 

^Xull ic-lc jUt A) v_>- i sJ<—& 3,? L .A^-^) <Ai^j - - j * i 1 

. (Sessile; “ ” j] 

^)1 JaL-1 * A~*a^Z\ A#JI_^) e-LI jhf^l 3^ — 

* 4i3*L- AjL>J Alij 3** lw*i£ 

jyc iij j]l ^ jjL- — (Venation) jjjJl J_L! jy»r (I ) 
jOj " lUe1”j1«\ij^” U< _J UiUI %^S/ljl j* 
jl Jij^'i tt« 0^1 ‘LjC U.t- Ol ^ v 

J.—vdl J>jL yi^l cL j . jLX-i 3 L ( Ii-Uj j\ 

0 j (Parallel) jiy-. u«*T f «t olc^ j_ij (C ^%jy\ 

IfJajo i j'i ja ileyity ^*1 OJnT Jj Y' £yJl .(Reticulate) jLt 
• Lu?tJl L—jljjl 3 y* (_}1 iAcli ^ja ^ajJf 
- ^ AjcLaJi oljj j^j ii-> 

%jyj> Jt 3 ^j 3^1 jla < 5 Llll ij 1*1 

* Qt&i\ 0L0 3 Lv> ^IkJl IJuj . “^LJI jcJ 




V* 



*A<>-' ^ ils>U~. L£l«)l ^~i"j 

.dJaSi jl ^ ts* hij>J'jj *>(! 6jC <j.***jill ,\ j* 

j aIs t?j£} AifjjJI ~b+»j (Mid-rib) J 3 -*^ 

(i \}j ^ JU*. Jb Ji*j * (y t <j^) o t?"(^y*^ 

t» ^ - 

rj^L\ } 3jkJ\j t-Ux! 1 Jijjl Iflld (Pinnately Veined) 

dAcAs /,* ^£-^*7 cA-ic «L J# iijj JjS""<J jjC (_j\ill 

(Palmately Veined ) u Jj^cjl 2U-IJI ” 2ijJI *Aa Jl* ^Ji d\!JJj 

\ Ju Jbi^ij^uiyjj jj 

jCi J<= J^JI i»U j/} a! - jJjl Jfcl (v) 

A-L»=JI a.V-_-^.a!'' oU *A jC5“ ulS”* U\i (v © j>-—) 

, (Linear) “Lko-” AijjJI C-jT 



(to -* ) , 

< 5*j>l(i) t v* (r ) 4 VL (r) 4 ^(Odb^Vv^^ 


UA. (\) t 5.jlT( a) 4 vb > (v) 4 Vr' 


0 ) 4 ^ ( c ) 



VI 


j fsj&j JL1 jU 3j j j tf (Lanceolate) j /sj$j 

“XX” jl (Elliptical) jl (Ovate) « » 

(Sagittate) ff L>. r - ” jl (Cordate) “ LU ^ jl (Reniform) 
. (Hastate) “Xi\j^' 9 j\ (Spathnlate) “aJ*L” j\ 

jj>C — (Leaf-margin) AjjjJI ajU (^) 

• jA^(Entire) 1>L» Aij_JI J^ 2 j <x»- 

a Xj\ o JjL Lt>- jjCj^l *L-l 

• (n^i) 

_jLljJl! *1^ 1^*1j>- jj(£l 

1 * ' AJuJI JJ_JI (Serrate)“ a, j\JU-" 

d-J?* 4ij Jl X- *> A_clt \>1jJ . b **- y*H 

: 3jjIISU “ ^ ^ ° “ 

(Dentate) “ a^a ” 

* ®j (t) 4 o~* (rj X—ijjll o/ b i (Jfc aL—^ 

* (Crenate) " 

(Lobed) c, “ A^ai." AijjH LJi j- J*UI C^Ls 

L*^ £ J JJI Jc (Dissected ) <e 2U-^^ jl (Parted) “ aj^u •” jl 

^1 jl AjU-lj >_*JI Aibil {Jl A_ill pLi'yl oilS^bl (_l 

oLaf \ j>J j^Lill jl Lr j c \*lf ajL.1I a*LIi jl \*Ljl a?^t 

^ »j A jbjj Alii jj^C- aJl^I aL^w^I 
^ / e J Jl t i*«**^ L^«wl Afl^,L*^jl AJjjt«^| A-^yaX» 




ff 


^ " ^\j « JtJ ^\» 

* {tv ) f<r j 


‘VJjyiu^t 


J^»jJI ^lc -U—jL&b'i J) 

£ 

j_v** 2 j e-Ac i ,A __ 

jjjsViii wiruv ay, 

U fsj ({ SijjJli 

*4j^ Jj J^'b (tv Jfb * J ) 

^jUt j ^'Uij j/j jl U- 

* j if ^b j' 



(s v j£—i) 

* ^al (oj J J ( \ ) 

* <ijj(j) 1 *fiS+:^/*JJ (r) 
ya (i-j) i 'hy X^aj^ iijj (v) 

• ^,Jj( j) 1 *^<s* V~'j *0 J (0 


j^sTJij J^aJl^k-- — «k*Jl ( i ) 

* ytl3l 3\kfc* 4 j*-* *1*U* 

(Acute)"**-* ^ bj * W'J> ulSTit - ^ 

jij (Acuminate) ft i»Jc_* ” cy ^ djJ»T <J! 5^ 

jt (Emarginate) (Obtuse) of* 

>1 . ;L jXj/ -tf *5^ J*V„ ^ 1 **-* J> (Mucronate) 
. (Medicago) ^1 (Lucerne) ^jl^'i Jb J 



ii>*V * y/• y*^~' '- J \* — /> J 'j j i jai-^ : v t £ 

v.j-o ( ** ^ *!/ ^ v>-£• _> Ifj* si-vi -ijo^iis'j ^ ^yy y y* 


» 'vJ.* 'yi'wj VjJ - * 

JUji^ Ji — (Modified leaves) Sjj^ 1 jt kjd.1 Jljjfyl — ^ 

iijj) i <-(^-1 jr 3 ^ 3 ^l*> 4 oi’ijijp 

<jA» (j i-3a£ Jij oLJ! ^ i1^1_yjt ^J! \J& Islj jt jCjH 

* ojlla> *t | j*a>- l^Cf 3 U (Jb 

OV* ^CjLi^ 3 Sjj^i A^Jyll J>bj*^ ^U^jj 

i IftJ L-i ij* jl yjLJI ^jA *,* ■ VjA A*) 


oljl jlj/tfl J^I #UA — ojjrtil <3b-?^J^ olalall ^ f ) 

jbfty ^iaijj LJ* obit Vj ’<bj^ Uu_*J L Js yTo/jj c^^Ji 
J^Lwi ^liUll ob-i oUSi ii l^bA j3wyal|^^ aJ» jjk\ 

otLJI ^ . j A ^2u^i ob3V*t • (0 ^ (jzjbB ^ 

«d*wb *^i Vr y~ 

a3c *-i.jJtU i)\£- Ai lir *VjUIj J 4aH j }j 3 vJ^liLflJb 

4-dJuiJt jJu^T ^*1 jii oLLpcJI_j <J*)Uj1 j Ui . Uj^c. Jjl3 OJJ uiy 
jj3-i Jj* A~*UI yi^ aU)J aj JtH 3 y£*^ L /®Ua^*'' yh 

j^la; oujuJ'ii yylrUJI ^ j^i5j jjiajjJb 3 UI * J**— 

^»L*«* wil^j iiJJu*oS 3^"^' ^*“*i {j° 

* ajLjjJLl 



oU ,1 


LLp jj f\~*>-\ aL — ^Li (i^») 

jjSsT ji U[ ^ * (, oji^ali L l 4 j jL j! tL*kw jt t\jS? 

'-L-LjL'l -W-jj j * li-lyaj Oj 5 v* -j 1 3 j _ ^\j olol jt m 4+& 

j?e_-ill ohlkt V££ u^./^ 3 j* Jjl jj-Ji ij& UIp 

^ryj * oLlL jLii- j*j JA\^jl-\j ^yi 

LLj jS^-j * solrLJIj^* ijLcli -_j^l^i -1 
•0 <jJ*S ^j^lsbaJi O^i* ^ » j + J\ ^J*i * \/iS^3 

j& JaTc Ipiajo o jS "jL K& U1 ^oJi l*I * LLfr 

* tl jjJlt (jy\c 


ij\j/^\ — (Bracts and Bracteoles) oLulij cAUl! (r) 
Li» JL C-Lj^ j\ jV)*^ j^hi jjl JadJI 3 LH Je Ja~y ! 

\^>cjuv^_f L^.^* j l j Ii^- ( \y t Oj^^L L I 

\a>3_—.c 3L oliLli \j\S^''a'^)C'>-\ Lfjlj (Texture) 

jJsJ <jl i_.ie^ 3. ’ *^l L*Li c-i 

jUjI 3^ LyaJl ol*Dl * Lji) iL*~*LLiJjt 
J^r_L Ju^kc. aj\J -x^y JLI jj (Glumes) “ LLl ” olLtJi 
“jjsji * j] (Spathe) “j yl$ 3 l j\ kJ&cA l oLj SjjJI Je 
oUl cAL : Di JLu ♦ IL-I jjlil c«L>j 4^*3)! ff cAtiNj ** 

* (\^ JtAfc) 

* (Jy\ j^J' >1) “ v*i " U 



r jj f j — (Leaf-spines) JjS ikiJ (>) 

L« =*L>^ STL *> -d Oj^n- ~ > ^y- 

gJ*Jt„ y» ^jWi J L : hj*y/2£'j\ 'Z-Jjr —_*“*■'‘ ^ 

Wj_ji *^Di ilj—ill oj^i *j' Cjwi-Ji ,j^*> 3 Jkfc £^'j3 

J (J***. <i-* ti Jb W J ^ c t- JS-W ^ ^ bj 1 s3l 

^ *f^_.sib 4j^Ui ^ij:jli ^_3*^ ci (J—jl?-l -Xs'uj 

- i 4 t ;- 

* OWv ' t y n J ti 



( T A --) 

t ilil = i\ : «yjlJ! oL' 5 i> sj-^L. y>j 

* jJU(U-) c 5 a j^(j ) 


bPjJUAI (j) 

— (Leaf - tendrils) 

•■Xt-Ji jjijjJ\ J>SIJ 
ou jjiigji" (tAjse.) 
Uij \t^ ij>11 

jiUii 

* *1 ^1 ( 3 _J^ 1 jrl"* 

nJI_>\rUiJl « 2 *t ^ 4 _*«JiT 

> w ' - w -^ 

^b'l fjy---^ 

jj>C'V(Passion flower) 

llL-y 2 j- Wljjl 

» "L J_ 




j-\jj\ OUI ^_ft 


vn 

VU/ ^ jj ^i>\j\ j jjVj j^Ui* : ?a£ 

• VO^ il^. j V^. « 3 >*N - 1 *»-Vj 
. SJLil 5 XJ 4 s^m jaIj, ^Uii ^J-\ 

« ♦ 

*—”'X* (,** ^ ^ ***^ 7 - rJ } Y 1 *\ £ 

• y ajij 

? 4 cJ^ Jj-aft /l j'j j\ ^ Sy^ iA ii\_v-i* jjaU : TV £ 

. y v i : > 3 i 

<j*j (Vjl ) *VjLllj J j)\ <J L {*^yj *jy* : X A £ 

« 5 >Uj J y~ <«d* jjfc^ (L'lj) 

<jbjV' j-*-J •** — (Leaf-arrangement) ^'Jai _ £ 

Atfjj.* l^t ;j<a3ttaJ! Xu (jcli jClj ^Uaj y*i olJI Jo 
tJlAcJl 9^\y> 1 : ^j» 9'ji Ji"*b\‘ ajUljJ lX- ^UaXi jLJI Jo 
(Lamium) fjSfh jj (Leonotis) “^jSy jJ” j ^ — l^Xu <j* 

» Jj'wJl ja J Xo- >5" I j\ jlxsj j j^al (Galium) pJUJj 

AJjSQl J>% (Whorl) « \j\^” il\i i[ JT^Ji 

*b jlj C^L-* 1 ^j-suu ^ I^aju 1_C i-i O^C" J 1^*tJI \xtt> 

iiL*. JcL^JToils'o-SCJI x* jtijj o-Uj UU . (Angular) 
jli j£^j A*o)h oM»U^ J\ c. «jU -L* (^jU If^T J* 
Jjif ox^l x>ijil -Uo tJljjl 0!>t* Ojfi? lilt -U-l> v-*L ti 
« 1/*; ^L*J Ja~^ CJ* j\ 9 \ V * \j\j ^ if" 

Aejj* O ^ Jj j (J < 3 l>J^ ^ if vi> 

\iu* Jt*. 43JJ 0-Ufr cJ'^- J® 

^iii ^ ^ r J (Spjiid^ ^ r ^ 1 


* UjJ Ja>A ^ujl Aijj € a-UU. JC A_-*»lj ^1 

4aI~^- l^“ I A^^J (^ujl jc I C^ A <9 1 L i ' 1 j|* 

( *. 

01 O^-^ij J1 qC*? ji iiu~» y> lpA*j ^ A. .Aw A^oy AsL*^* 

<JlA-ly 1^*A^ial^j jjsS cjljj^l (y» A_J^I^I1 4j jl^l l^\flL«> 

SjUH j i jljjl a*L^ jt jly VI yjw j ^j 1 j*JI plkJl oli olrUll j 
J> c-JjAH jl <j\ -y-jiyVl jjC oUL?bJ 1 yj . Jayl y 
O^(Cuprissus) jyJljj JUI Jay ^.iygi J y ^AL a$jj y 

Ja-sM y r - Aj jv)\ AiLw* s _y\* jyjJij ^>-501 j ul -A jljs^il 

Jl—»> J * -y (j J <5 y (j y (j y y IAAaLA..* k-ji ^jJl OUljJjVlj 

A^J^* U> jya^ J .y .aUaJ'i A-J^l]i «Aa j| ^£j 

ujC Jx^l i i^jb ^a) 1 jlJtfNl oU ol'Ulj . Jj_Jl dyb Jc 

j-b—*j A^ — jlS^L*j jla~j 4 j*Vj y- \^J jljUVl j&^l*j jl Jte*# LJ« 

• jySS\ y ^LaJll aJc j-A l_l \jlZ ly ^jbj 

(J y i3i,J^ IaioTj Ja*» VI y Jia .—^ y Aijj ij\ Ly l lil 

cr* J 45 ^ ^ J' J-**i J>- A_Jb. Aij j ydi.yy <jUl 

l IaaJ L«y» ^jjl Ajj^JI A*» jl _/c y 4_^jjll olijjJI jl^* J l 

Ja—Jl jlSj ^ jl^l ^>»*yi ji-Ai* Jc a31-a] 1 ^y f* liil L jL^ 
: jii*« jUi (j y~ 4_^'yii y®.j^-A yi «j*^31 caujji jac VIj 

Ai^ Aijj bjtf Ij I i £jS'ij£ 7-j ^Jc. Ujj JU*I jfe^Ul 

A*jjJI ij} (J^ 3 , Jg>- jjJI i}j>- y JxIaI jl* s-IaA'^D Alai* 

* 

^}j • (jlj jl A^ljJ ^iASjS^" ,Jj ^Ja-^Jl 'jJb ^y Ajlxli 
Afrly AjttA-M* ij\ y ^liii 4i j*a ^ .y Cc 



VA 


oLJ-i 


^ a ^ ^ J>*aJl *Sj.« jt a[ Jj-aJl ^ 

o° *A—d <Jj—SI yySj jl OA^- Am , Jj&ll <5jjL j 

Jc wby^* ^—5a^U 1 a* . A^kll ^\ A Sh 


*a—& sJa^va!! AaaI? iJl y» ^i-1 vJaU'J! ^ V* » «« y> 

\ 4 iyj oS^ij *'jib <->^i! s jLaIL <*9ja* JljjjC- ‘^\L\ 
• *^j *cjy» <*1*>6"\1 (a AA« J|i! U/^; oWL>*l Jju- 


j'v^Vi y j Jjii-i j 4 —ajLaJ 1 AA'IjJI ^lc ^liai ^ A 

• V**> 

aA^bi; ^WljtLr -(Bud-arrangement) ^IjJl^lk; _ © 

>UiJ If-l-IL* jjC e-b_illJi (j jl^^l ^ obV^ J»ll j 

» (3?-- ij>a^ j (Jby^ 


AiL-SA A? j*.a iJaAtVaJ! ^y ^ic i^Ujuj y bJI ASjxa jl tii-w *)}j 

A& Icjy ^jA“ l) 1 ^pb^ (J“^- b<- aL ^)l ^Jl *-3 p-f 4 (/■*! 

• ^j* 4 cb**" <3 


“jjya^l i_ j:\a” : Alflji*- (Leaf-fail) JjjH JU1 - ^ 

A^Jl 3\jJi\ oU oUfulHJ vjlb j — (Evergreens) 

sa* g, JlJ ^IjJI j* jjl (Jb/^l ^IajJ. 1 jkkli J y* <j^ 
dliJl j AolIjL-l JJA j cA'idl Jy-A JJ iad*A ^ -U-lj jC 0 UH 

t-bj2ji- Jijuj^r j^b objjwhiJI (j 4 ** ot f)* * Jb-Jl 
oAA^y * AjflAj^ LAlrbi oAa » A ^ • A.yi CAvijI J 

v_i j j aij^aU jbjSf^ oi'UJi 

* i^aSI lS y4* Aavu lib^l ^ l^-Oj «-\l5JI jt 





* 


>-1 , \ _ 


**J ^- ^-o. ^ U ASj J A!l5s.Z jj' ‘ y *’]}i JljJ^ J 

OAO 4j jdl_j J ^liAl dj.5t-lJl fy ^Jc % l r j5C' wXJ' 

* JatylH /j* 

ItUj frtJI ait ^JUI Jc JliB J Jl>j^ ^ *bU Ji 

jW'ifS **f V sO*LW#yi) ^yzy <Jj <J a-^> ^-Lk 7k^JL -k'S- 

* ^ t jt O^- a 4 ^ J 5 " 

jOj . AL* A~y aXi! Alt- j]\ ^j»i!l o^lc' Aij jjl 

jjJI jddiX • ** 4ijj^ a^A }> Us iL*'^Ac ^jA" 

A/AjJI ^da^ <jy O' 4 ^~®L? AX^ tjySA' ^yjJ> ^/‘T ^J 3 *"-? O'* XiT 

« t* SJjC ^JjiiJlj iijjJI XlOij AjtJaj' oAftj 

Aj>. jlj^uji aX^ A:Sl 'j 4A» J)U1 C~U £yj JjjJI JU'l^Jj 

j' J*i» ViA Jt* J# JjM <il;j^ j J^-V aU^*-* 

£jJo A k^Lyall Jflji j JaXviV <jlj,j^i jli OAJi ^ J . aU yd' 

* *ia.cr ^11 jl^^l 

jlS^U jjl cOJ^jlyVlj iS>\jv *~Jl y ij JbJOl *<k } a iA-V • j ♦ -jf 
^'-■^ l> J j ^ ^ j£ Ail dd 2 " * 0 *^’-^ ‘— 1 JJ'J 1 d^*" -Us-'ii < ^y* ' -3 lf»* 

* j\“*>- J - <c l| -'J' ^‘i U-'J J OSi j£j jf * U-lj ^I’ ir^<— j y.~' }\£- b 



Vj 11 

b-jb *-\jJaX^\ <3'j J^J jLJb jA i-J b' — ^ 

o' ut jt * “\s*k i ” r i y* jy ula z^\ j j^a j 
<_i' y^*> 4 ooj i^JsCwi j ifU?' ^ 11 ^ 4 yj y* but a# i<r 
0»<Lb' 4^flb eJJb Aj ^jib ^j-*jJl bt y' lift jwJ b^ b b iir ^ 

• oba> iS bl' AjbJl Jba4 j* bjC 1 

oLJl Jc jUjl Ui; ^uTj! ^ub oJb. V -ct Jc - y 
A—i >4 J-?j^ «*Aa J aI^o * Jo**bJI yLj?j 

* ‘LyS^b" ^ 4--U Alt U^iljbJl ^yM ^jbT ~>f > y&t ,b 

y?yj yyi j^bu ol j o^cJ' j-* b jo 

dU[j Sjwlbl dlijJ' y» Jz-wO v _y* *wu*'jA» lx- ol _>A4Obb> 

• (Wj^)W^ 


j£—0 

*4-b ( i) s £>Jl Ji (*—>) * <r&' Jr- (-J-) : AUb' i^j Cs^t^O) ' 
pU (u->) C s^jll cJt ( i ) c jjWJ p-^bJ 'b } ( J ) * ^ p^jJlVl 
. j?'<J_jy»j^ j^3Ij lj$\ J ^UA 1 ! *'>bl ( \ ) * < ‘ ( / J, J^ J- <A<bbil «y 1 t>* 




« MjJxli J *>- 6u2. — k~* Jj J>jJi jy£- J,j Js^j 

C( 11 i ’ 1 '} i “ 11 - - (it.' K i; ^ ill* 

(Jtsty v>*^ ** •tej 

y jf^Xc x>-y_ aj. (Torus; “s *j]i (Receptacle; 

• Ajw jl g-Xa J Urf?L^ Uy uui j;yi 

U^>U* j A*-Jj l^ j *jya»- Jy[f j ii y UjL-hjI Ulot 

A#li-1 ^y ^ia-vJL A*Jl* A» y* e/X*a A.L***>5 

l*y* yLu£ j\ Co^y*t’te* y-^-j ij * aI^II 

<y 5°* >Vi jU—lli * Jy Iaa^- 1 jljlj*JI. L> j^JLi 

(Sepal; ^ w <y—^ AujjC* y >^ J£} (Calyx)" oy>Jl 

* y !^i>^ jljJI 


a* a_^v2^^c- «-Lui^j y j y a^»—k* 1I <-jy 

Cj}U 1 y libjV^ aAA • Ak^dll Aili-1 JU Jc J i“ W. -1 1 
* (Corolla) iyj)1 £y l^yr <y OjSo J (Petals) 

. oXJ* yj (Stamens) j! a, jl— 1 ^1 juy o^J! ->!>* uH J 
W^J 3 J aA_a> JaJ4 *y AjLl Jy Jc Sbu J$f 

J ' J 1 ' *lld! ^A-l _~w V' v- \2~* . Lsejil^» 

. (Andrcecium) 

y J—1* ^*cJly A^l 1 J*jy±l *yW J* S^jJtj£y jj 

* *—If-* - ^ j\ Oj-M t-\jXa>- e>j i Xy0 pL*«>-l 

y oUl J*-^ 1 aJj dJA jyW\> ^ <^l Ua 


cAJi 


Ar 


oA—to (Carpel) “ m 4>jft ” ^ >S}\ 

* £\:l\ y>j S^tojl fJi* c£' (1) (Gynoecium) 

^1 c At Oj>-J d\j oUl S^toj J lj\Jb _ ^ 

J*r-^ ^>11 JSL-il ^ J£-A U^l j L^l VI j-— Igi 

it 

J_fz -'i Ifsu^ Wl)4 jl Jc . Jljjl jLH jl 

J jV 4 Sj A> jrtC- S^tya§ ‘■^C 4 ')!-*' b^lAL*j * 

ij*J \i*-**j*J cr“j*i J* •AWi jfrlaj, L_£ 1 j ’AUj 

£j9 o\J 1 s^^Jl Ja—~ s * Ujjiail lftoj-li jj| jUj^l 
V—ii s_ ' w JCo\j — l* 4*JJ Jait j jl JU ii Jt 1*1 U*iT 


5^ J*^- ij* j e}£ (j j^X-A — o-ji <j*j j ji 3 ! ^ ajUH j 

0*)C—W.H t \Jj_y £j® jjC- ijAta A—ju i^aAS^ J ii^to^l 

. o^toj)! jjrf- J 1 O^edljc Jjlj jV^ olS^* i»-L*Vb Ot^kJlj 

, (Floral leaver) ob-jV^ o>j*r j* ajS U jS\ jj 0 *j 

sjLJI j jjs; oyldlJ? cot—Jl J a-JjjN Sjjva.ll jl vtiii Jc jjj 

A:»j Jijl.1 jltojVlj ^—»A l^ij « o^^toUS 


JljjVl c^Jo.^1 U1 : Ito^Acj la^Ul^j A^tojSl JbjVl f — t 

Jc CSKlili (Cyclic) jb^V^ 1 C~c" jjl-t j 1^ ^tojl 

Us! jjAkt j (Acyclic) jl j jk >} ^ ^jl 

> (Hemicyclie) " ij\j-~ 

, ^Jj) J^O- Jc l^AvaJj j'j-- 


* (jUJI ej-i ^— “V - ! 4 ^* 0) 



Ar 


A-fJi ^ dl *IjIj jfs 

<0^)1)^iJI (JjLat’j ^a J>U wUjSj <JL^V*, w J1 /j* 

W» & - r 

• A I juk 

UU . 1 i+?j U£il j V iij- jr ^ijj! jjC' u 1/^5 j 

Ifji Ul Uti“ Jufcs* ” c~r ^1 j 5 s^jl CJf 

a[ j^jAA* ij* jf ! ^*11 ^sju jjC ^b***a).J1_j AjLS! 

* <C A*.]a Za j& 99 iiti 

i£jr + * £ jl /jsi? *ilir ^Jfj 

jUj^lj (Symmetrical) “ S^Ijl. 99 c-*dl jj£ Ja_^j jc 

-la*- * % iS ->L yL*v* AJa**!j> SjUI ^ ^v*os 7 {j! ^JkjC A*JalAl 

(Actinomorphic) “ J^\J\ SAOe ijUjl" ,^-J j lAc XAc^- J 

(jS'Uv^lj (Stellaria) “l■ S^j dllS Jc “4_1*^1 

JaAl Au>lj ^3 OH. J u*X* ^ A^m^hAT ^fc l* U\i * 

* *-VjU!j J*iJl ^Aj Jl* ^>U! SJL>.j jl (Zygomorphic) 

oLyd! J* jj£$CJ i'^Ajl j jlJf J A) j5d' 

) J^^i oI'UI .jAi^l^il Aaldl O'j-i ^jA j \Jf jl /fjj 

*^A»-Oj AX-*« ^J^- 4 ) AAjJI 1-Xi Ja**vS »_j asA^sla ^lc j\ Ae;*)t 

* o M \f‘ jl ^lj Ai^AyJI i3boVLJI ^4 olj^ j 

obj^ll 1 a*> J c J-**—W^v* - 

jiAjt Uff-jT *ASj A.^lf «./ftj ^ J • ,_*<2 a} *c- l^-iaau o. 




V */ 1 




i/bj) 1 ' cAJi j—$ 


At 

j>~X« i^L* bjXU 

lx* -U-j b\* • jl *0a^ j\ jt j* J*Jll 

t^lvaJuaJ ^j rjJ^y^j : d^*i3)i l^A^i 

by yp* j — o 

Ao~jXa ,^\c *Ac <?ty* ob^^*jjbl jjCj Ufljtjifi- 

l*^^«Xi j Ifcl’jl l$Ia£> J Oj^ J 

• fMj 

^jJI ^3j j^zilj 1 j> ^ Jilc-1 Jly^ ^y J^ij £-^\j 

i jl*j \ -U-b d/C Jj^ f b*r ^ 

tjjl tOi-** Xx- Sjjy jM !■*—•*!> ol^j* J«?^b 

iiX- ^1 (Hypogynous) ” ^*-Ji " 4 ^ 

• (V* ^ ^j) ^ M 


(r- J£—-) 

(y) i <-Al* J 1 ' ix>; jr* *y (^) j .A* jV. ^ U 

*4_-(tr) <^xJ (j) fU*Vl (r) i fW'ill <y cd 

• fr(t) y*M') £^'^H 




<J JsJ i «■ ^ i j C o$w* y 'i I aJ I ^ 

Jo- y>~ Jfxi S^£~ iJiJ j[ Oj£>Sj li^>-^C' A*ji)l 

♦ Aisio- AJ j sl*&a 

!jL> £l* J._£f- aUu^ <k*-_*vl 2juy ^ Jj5C* jAj f-jxllj 

AJiJii-1 A*i)l ^yb <JaxJI oAa ji *il(r • * X ^?j) 

* 

Ojs^l C-j^- 5iU- ^c **?(/* A-i*—* V ! J ^~Jr^ ^ (Js^ 
(Perigynous) rtr AJus£ y ” ybdl aL^j l/jif[jt 

<j a' b iiU i[ f^Ljd' j a-L*^. l£^ 

* dJLLijl^ jyjJI jUjl wVii jjc a)£*^ 1 ^yv (|*WW1 aJjLJI) aJLs^j^J)^ 
Oi>*JI j_jl <j^L? £ aJl-*? a^ dLLlJl j ^Adl ^ jjl O^sdl 

. a* jutyj c/>UI aL-jCw. a»U ^Idl Ijjb J y>- ojSC 

O^^iail jjIL*-li.^ <3 1^" U^**. tXt 
l*lr Ulyd! a> U*ad.j \i\^5~l c*>=^l aJx£a aIU- 1 aj ojCr 
ol»^-w» j_^Crj -i^lj ^>- j-uJ ci?^ a^L-V 

Uj]>'j i_£Cj (Stigmas) l^UMl C-^l j 

0!>l^j j * jy- Ip* 2 -*) A^-ya UJI 

AjuaJ>-\j J I Vlxil ^ •** 

« i*lr Aj Aju^| j^^a^JLL .ja«^ (_£ 

*,Jc J[ (Epigynous) "Ujel”^ £jJI U* JlljUjSjlj 
. {V- . v Ui- Jlj j[ ^di ij\ ^tll of»j 


l/'j ^-c 




* jJ»dj jAiJl jUjl ctiji ^ *]u*^l 

* 3^'' <^''-^* ! jUj^ j ^jj j’ gjdl jsjJU- 4i 

f-> i ~31 J c W^. J^c ^ Jl_p-^/l jj 
>C Jd *J\U1 £AeUl oUfc" (f, J^_i) .JaJaid! 


• axJLl*» 

jjU — (Perianth) ,JMiJ! : v A J eP V“^ > *!>^ — ^ 

\*,J >— L 5«^ ^ OjSC* - 4^*^ (j-* tP^-M 

'j^c •=• ^ 4 ^ y —^“ d/j£3" ti d/^V 4 ^ ^ V^ 



^*wj*^31 L*j^) jj)l Zyj (j l^l^-it* j^i^UJI j jL*I -u-l jlAilj 

jlj._J! oJi—f-j N _>>|^JI jfUi> • (Chenopodium) 

oyj\ ^~c" <^£JI v'k Wj (Monochlamydeous) 

jLjhjt J <JU-i j_a l£" (Achlamydeous ) C£ " j! ff * jlc " 

< t_iLai.yJI 


l^lJj^clss- J j^ajl «-]j»d h$^) lP&31 OJ^" —— V 

<^£31 99 iJU r^* ‘ A;c ' - k i — ^ ot U1 t/'tal *.o»j 

^jJ±s^rj3 6—\^<X^ jpj* 0«\i XL+Aa jP jt (Caducous) “ikiUI 

jjAJl *\ya>- SjWI j crtol3 . (Persistent) K 2u JiJLl o-fal” 
J^rdl jJ! <j*fcllj (Petaloid) ff iJb*" o~*li>T j^L CJjlr L cj 

“cdLJ 3LJL" U> JU> eJp S^*j j U oUL 0 %— Jc 

^jUS s^j j p-Ui* lf%~* CJ|f U U! (Polysepalous) 

* (Gamosepalous) 




AV 




aUaaJI ol'lw ^V* Ju£j ^vJ2,-Al*U J Ul 

^,_U! A_i.U J^Li Jc ^fcjl jjSc-i (Compositoe) 

/ JjO «U UjC J<Ui *Aaj (Pappus) ” ^r 

» cLL« oteU* Jl IJc J J j^ 1 J^“ {J^ •Ac\**Aj oy-.*lv* 

JjUl SaUJI j <J(j-* ^ — A 

< jc- l^ut* a] ~4>ysA\ O^-U-l k_jA>- A^aJbjj 

C( oM— z]\ UU- 93 £>aM ^jF *jjhj ^^ j ij <_U*t 
^'Sa 93 ^_*a itWA o^LaJI CJfeUI Uk (Polypetalous) 
t (Convolvulus) j_JJ j'^Aj j jf 0 (Garaopetalous) ff oM ijl 

* Sjj* 1 -*J 


v*i j. V^i •l > £i 

JjilljL- 1 ^jjj$ uiJ^. ir-^ 4 — ^Idij *ikJi — ^ 

* “ V*J^ 6* ls^- 5 (vt J-vfl*) 

Jh -- (X J* c^*""—^ — jxiiaJl — \ * 

AA^tw»AJ A»- ^j^iljl^- 1 > , A_j l~> * ltt> ^ F' 3 ^ ASji * 

Ajl] a X»*^l ;_3 < s .S^GU *Aj iJX^L 1 >."->*V» —I !j 

*>ej»U - (Filament) “U jl:\ ” UJ4, l^LlijI 

Jc J*ili didlj . (y \ J^) (Anther) Jurl 

jl* jt* oUaj (I) (Anther-lobes) dtll Us U* l Cj ; ^Uai^ CrUi 
0[J*^ J^i v£-® O^J • J® Jc SjUI j 


(j ) f<r UlJl >J .^**a L^, 




-Ac JT jUl JL? 

^ ^ L_^s c^ 3 ' (^°^ en ' sacs ) ff JLLJ1 frUj” ^ j-» 

wJjJ-l &3v_*J * jjA-wi i-j—*4j* j! 4)^ UJ^>- 

*^H Ul" |y^t>- (i-Cil ^aJ <3 <>J.>—-A*" - ^JU* (3 O 

itidl Uai ij W oy. J£ l* jV* a^jjl ^Ll! 

^<J^' 4 ~ 9 (t“ \ * A) * oykjil ^ J>k ct^A 

A* o* kA**. jj (j ^* 1 iA—" 1 <Jp 

• <jAj sj* v 1 A^*' i?* 



*—> 


(r\ J£—-) 

1 \jl Ji •u j\kjt ^ j) S** u** (^) ■k’- f~ (c.) * (J) 

* &(-^) * (^) '-? (i^** 1 j *jS^<j a ^'£jl <J^)dJ * u^Lc*"* 

^oo ^ yJa.<w l*L-£ 4— oA* ^ *—^*1^ 
ZJ&C* O jNT jUj*^ 1 ! < j<a*{j CJ\\z)"j>- /£3j ^ V-*j<3 

C.*-** S-WU \$£ wjU» ^ A V"^" Vj 


Ut (Monadelphous) “ SJaj aA_^j w ^ j, Sj\ 

(C aAh <L*Jf jS' i j\ S-tstlil ^j-L-^1 \* jL»Jj iJlxA 

(Polyadelphous) "claj j»i\ *\ _(Diadelplious) 

♦ jyi Jc 

jil tobl^> ^r\5^ j Jiil ^Xs-j is y&Jdl jUj 1 ^ 

*U -\***)j i ok—A 4-~»L- w»Ua> oA^C* A<5^11 

. (Syngenesioua) “dd\ S~b*>” 

(i Jl i t/ ^ 6, j c$ X\_^ali! <jJ_*"VL> 

* ^0*>UI J>" U Jli j l^i (Epipetalous) 


(Ovary) C( u-a^Il M d Jl —^ ( \ ) *"!/d Jc 

**rj» (Style)" £ —«3I ” L5 *~~a ^ t>^ (f ) 

jjNj (j^^ruS^,* <—**1j (Stigma) ^jjJ ^ 

^yLJl *yX) Je (Sessile) UU dUi Jcj 

Jj£\ JtJl 4l *) ojk _fL^I • 0 ^ y (3 « »11 

iv^b- ^su o-L-J^j (Ovules) ^Ou y*~k <^ya^> j\ 

sj^V) ^ - >- 13 \^ i -3 0 ^^"^ * j ^)}jf ^>- Jut) IaJT" J- —^ 

j^Jju Ji__j « (Placenta) <JLp i.“-»\y»-.11 

Jjp A^pelUj _/*Ji ^Jllal— 1 ! Jc- 4j jJL* 4ljJ 

“ ^ ” j\ ff >jl -±J\ r u- ” iijl o* QOW 

’4**Za ol^iJI ^UII1 Ju aHL:-I (Jcj (Ventral suture) 


__ 


v 

J-sLaII Jai^lj . U^4 ijU. JT^ 

* (Dorsal suture) “ Jl" J “ « 



(r r j£—i) 

• = * ( #JjA» U* yj *Vjl 5jji 

— f ^ ^ = t3 ‘ 45 - 3 -j jl <jjfc = It] 

• >>J/ == - ^ *>j^ r* =: sJ" ^ . .«—a* t»W-x 

■ * . J • 1 


V*. Jj aAa 

^ J"“ — 1 * J 


5ijj A-Ii j! (rr j£i) 


Jc fUl Aij 

“JU-l *a_* jj duUlj 
i-JUj^J^Apocarpous) 


(Syncarpous) -W^ «iM ^Idl j o^^iii ^1 

J^SC" JkJj j\X—&AJ ^ yy j>Ci . x ) 

0 Jk,fe l-^ 2 ^*..* Ijl^l i- “ J t|yfJ . . 1 l <iulc 

ISX^* l-k>lj L*U jjSCj a-\s*^* oj\jJl ,J j_^C“ Jlj>-*^l 
-tstljkl Ulj A _ P^M L^i ijuliil ^\±\ 

u^-ij <-*y£ ^1 ojC V -b'U (rr • ryj) J 

O^j^aII Jij (Unilocular) “ ijyjl x>-j " JutL>. 

O^ <a . A l Ja_A^ ^ UJ Ai ^Ia* 4 w«11.A J 

0 mXc ^JbjLjf^ JJlV\ L ^a t: ^ (Dissepiments) y\y>~ SJudl 

S-J-ku* ^ ol-yijjli «A—A ^ YT L^ - ** * £ ^L> ) 

« \U:^ ^ J-^kj (Multilocular) 






\~a.JL 


V-iL*-* Jib i^JK—ill jJiC V *Ail J 

C/**jp ^j* 0^5C~ a <> 

C/ j^lils Jib) I Jl ^jiJ.1 jb^ j* ej^Jc ,y J 

a^aa)! j Ji^JJ l£*^ J»*liJI l^-ic- ^Ju^’l j-*^ 

* A. A -** rjZj) ^ 

iaiJl jl olc-ill ^\k* j\ (Placentation) “^♦.Jbl ^IkJI'’^— \ Y 

* r LkJi" J Jli j*A\ Jib oUl bir Jl 

* Y* l 5 v,?* 3 • “ •I* I jl-Vp 1 - Jt v_3^&a,^ AA*»«X* , yff «.JI i -^- IT bli 

. (Parietal) “ l Jo*-” fliiJI (yt) 



(rr J£—i) 

^ )j = j 'r J i Jaj ^U* = *-J * j /j* J v^O (i) 

i — 1 t l»li li W-i e Jpw* i—i^g /f* t_«5j* j ^ll -Wj '►'Ijt (y ) • £.MiJt * 

1^1 -W Ji* (r) * —- f \ J.i = 3 <t Ja~^ ■-- 

wl^L* J Jjli3 ^c’-j t e^pi'U ^ ^A*-' ilA_1*' = -Lp- = j 

• 4 j j!a»- 

* /ri *■ !•* 5 k — J _? > r :== j * *ib^Vl iUt» C->tA> yiH A<»«i* J 4 * (t) 

• i j »-j!i-» J ^ _/j • <A?^* ^]j a\AA»l = j>- 



Op (rr * i ^j) ooUJil 

oliU jWI J.£JJ i-ilL! Itjj! j sjUI J oUJl 
' (Axile) “ ijyt ." illi 31 ^1 >lkJ| ^j 

oUtJI Op <JP 0^ Jjjl L-ldl JjUaill 

^ tO 4 *^ (jr*-^* 2 - 9 ^Vc. Ojg (J-lAj ijlyal* 

{{ ^Ua.Jl' , ' J ^liaJI 13 a <jj*i j (J L_yi> 1 

• (Tree Central Placentation) 

-^>J ^ : j^— ^ Sj>yi Iaj S.W> — \ Y 

c~c* a ^d\ " j “ pjl" c>pl yriwljl s^l j 

dLLiil J JLU ja P (Monoctmoug) s*wu w 

M LA JU ^ . UUI ol'UI ^*1 Jhd\j 

, (Bisexual) 2uli w jt (Hermaphrodite) J 

£jpl> jjjUHj jU-^) jUjl J—^4 jUj^l ^ ^ -Ail* Ojij 

S t/ o^ ^ LL-D1 j 

(Unisexual) " ^jO-UjU ” jt " '&J£jf ” jt (Diclinous) 
jJ>C IjUjI ^ \ ^: c/^s* cr* jUj'ill bj** Jij 

-*»>. II bVj' (v) “ \S* ” (j*—?-**•-> 


JUJ £oUI ^ Jp ^ iiLtyjUjSll J>ji ^T-w, Ulj 
ol'UI 1»! (Monoecious) oUl l _ s ~J 5j J5l> jU^ j 



V* cr^J ^ L-iUajiyaJb jV~£" J-N 

* (Dioecious; 1 ^ ol'UL 

»i^Ji u* l > ja>-^>li j jltfj Vl Jyi M*“”" \-SJc '”' 1 • t ^ ^ 

»Ji-b ^UaJI ^ di> Ji»-'!>1 _> M* J£" <3 pAIM ^*ib ^yib ij* £Jb 

* J^fcili U* j *li**U-i Jjl 4 = >-'5lkfVl -UU)Vl «i-Jl O^ ji <Scj 

j\£\j £jib j^b ^U!b J-LiJb ^i-^b ‘Vi Mb 4^1 lyj u«i3 : i T £ 

<• jlJ' 4*11 J^jU JT j ~wJi)b *j^b L>^b £y ^A-b *J»LajiwJb JAMb 

*--» Jj—4> ui*j-i-^ -iyC* 06"" \ib y£«» ^b "^'* s ^—** ^ C/*J 


^Inflorescence^ SjjJi 


j ^J 9 cArLM j jkyVl J^ 1 

ij* jljj’Vl J I^jAa, J^ 1 Jjl ^Ue^Li J 

a-/l— jJ>'j (Anagnllis) Ja^i j*e oLJ j If "AcjJ j] JLJI 
. (Solitary) “zx>-j’ o*u Ji* * (Hibiscus) 

jjc SJJLl£j «w-b>! (3 (j^C*jbfc)*Vl jt ^ 

14* ^Ji* ob*LJ <J^b ^>lb Jj-aM j Jli-l j* j* jl 
jL_j»j^|\ ot-^ Jll r^all bu_fc jJ\ ui jx>J <( ojiyJl >} ajUjilj ^ill 
Sj>Jl jj£ j (Vi JiJl (Bracts) “c 4 lxa 3 l” I 4 UIJ j 



V* cr^J ^ L-iUajiyaJb jV~£" J-N 

* (Dioecious; 1 ^ ol'UL 

»i^Ji u* l > ja>-^>li j jltfj Vl Jyi M*“”" \-SJc '”' 1 • t ^ ^ 

»Ji-b ^UaJI ^ di> Ji»-'!>1 _> M* J£" <3 pAIM ^*ib ^yib ij* £Jb 

* J^fcili U* j *li**U-i Jjl 4 = >-'5lkfVl -UU)Vl «i-Jl O^ ji <Scj 

j\£\j £jib j^b ^U!b J-LiJb ^i-^b ‘Vi Mb 4^1 lyj u«i3 : i T £ 

<• jlJ' 4*11 J^jU JT j ~wJi)b *j^b L>^b £y ^A-b *J»LajiwJb JAMb 

*--» Jj—4> ui*j-i-^ -iyC* 06"" \ib y£«» ^b "^'* s ^—** ^ C/*J 


^Inflorescence^ SjjJi 


j ^J 9 cArLM j jkyVl J^ 1 

ij* jljj’Vl J I^jAa, J^ 1 Jjl ^Ue^Li J 

a-/l— jJ>'j (Anagnllis) Ja^i j*e oLJ j If "AcjJ j] JLJI 
. (Solitary) “zx>-j’ o*u Ji* * (Hibiscus) 

jjc SJJLl£j «w-b>! (3 (j^C*jbfc)*Vl jt ^ 

14* ^Ji* ob*LJ <J^b ^>lb Jj-aM j Jli-l j* j* jl 
jL_j»j^|\ ot-^ Jll r^all bu_fc jJ\ ui jx>J <( ojiyJl >} ajUjilj ^ill 
Sj>Jl jj £ j (Vi JiJl (Bracts) “c4lxa3l” I 4 UIJ j 






M 


0 « jfj (Peduncle) j\ « JJuil « 

Jc >L.^ij) (yt. ^ *j) (Pedicel) 

Sj_yJl (Bracteoles) soLjlXjsJI ^ ^'^♦jjji 0 J 1 & 
L^ji j ^ l^laAcj Ikj jU VyaT 4* j «. ilxil 

^ o'uyJi ^JlZj j\tj 

(t\ j £o) < $ 9c ^ 9 j ^ o j ^ W' : ^bj* (V) 


JJ^ ^{j - d^jA—' _/& ^ 

U^'ylSj i—i jt (Sessile) <__**jL- <-*ijl>- \j\aj 1 jl 

\ajS^]j Jj* (jj^ jIaJ*^1 J*d ol is \ <**§1*^1 ^ 

v-^. aJIJ^ 4^$“ CJj^"J\ 4-*JU> cUlS^Lili S-Acii^y* \f*^ 

il <\lz^ji ,J ijyj! ^11 *LCU-i f'jjji tl (^1 a^JyL* 

djjdli jUjY j\ JJ J*?Y lil \*t 

* {r*\ J£Y.) 


o^>J! (I ) 

cA>_yji c-A* j : olj^ 1/c 
ijUjt j J*: 
: gjiotijt iJUUi 

* A*JW jUjIj 
_(The Spike)“4JuJi 

d/j (rt j£—^ * I) 
• oLJ oU' ^ 



<rt J£—i) 

• j^- w’ o Oj-Aj*-^«C- ajjJ 

i yJti\ (^>) • J_jij«!^ (u) • ^13 ( 1 ) 

. >)=:] i j-I.Jt" — 3 £ 4>\jj — J 

h . ' i^ y * 








?u Ln*J 1 - a-J. 

1C- 


• -ii— ^I ool-L?cJ1 jS' I ,j ejjJl c, L > " 

uij ^jyi- 4 J.UI <y £> - (Spadix) 

J^lI j JyJI J (f (Spathe) 0 *^j Sy_5"cA*bi Jc 

• J>—^ 


^Li *jUl IjWjl Ju> JSjJ! Uju- Sj^i - (Catkin) 4^1 
jc I jSj ajT a1\ 4 j-i\ ^*ryj (Unisexual) 

« cjl^2Ayai i 


. 4-5"^y oljji yl! OjC" OlrUI ijj 


. ±\j&\ oUjlajlj jJaX*«r* jj£ c4i °W (r) 

SjyJl ,y ^ * (t“i o) — (.Raceme) 

^ ‘4—1*^1 V*^ c5^ O^s 

• jl^^Jjj Jj O^J^i c-W-i 


L_j Jjkil «ul;s£ l^c^i oj_ji (vt Jx<* * - (Corymb) Ja.il lj 

. Jk^Lyftl'l ^Jc l^/» y»iSji ( fyJ ^ S-AfrUll-Lj^C l^i* ulT 

4>i*l ^ ^y“^*1? a*9 oj^y 


. jLaJuaJI 4~*a-4l olrL y j » U 


« A*JU> ©jc^ii jj£ ota ( Y*) 



Olill j — *• ^ 

(y° ^ jj) —(Capitulum) i^Lil 

Ij^o <JU jIajI a_Jc (' 'j. j (Receptacle) JaJ^ 

3^ M ji ^~^ <»_>'-lg- ( _ 1 ^ L^2 ju &«A , i.i \f 

I j\ 3^\j e^UH J ia^J * V^\ l Jti~&aL\ 

ii^Ai 4*»Li' JfXi AjA^nI* jjL*1| 

tJu-Jld^li O! ijrviv* A»li^y U L-^5j (Involucre) “i*UI 
. a*\1\ jUjl j* JSC (Palea ) 

x. x 

* ^c-1 iJAta j^*jL? j*a3 jj^ <«— > '*^ 0-4 jy ( ^ ) 

gjJI Ia* j (f® * tyj) — (Umbel) <*J:\ 

^3 J* £>* tj\ C--li jUjty J U^ai 

(v) * ( Iv y) uf ^ Jr^ S J_> ; 

ol j jl A-JU l;Ujl oA» j S.ljAsl\ 

* Jlu~* J^jI jj£ ob oljj! (\) 



(r o j£—-) 

4 #^; = J» C c 5 ^jt-^y = 3 •i*'>(\) * «>jX£-ji. *z>\jj 

* J>lUi rr= J* t <lo~-J ifcj- (t) * ‘-*■'^1 J^““^ ( j3t *xs = j t 


5V 




/y f'jji j ( * \ ) — (Panicle j iJUN 

_£■ j-ii O'jji y, i Aj be- ^i j^-4 ) 4 ^ 0 


i.» (i t* _ t — £ 

> ojil* • ji_^-l ob jlfcjI lA>j \^p yC (J, IXcaT_Aj !j 


^ V> JP*W J* (rn * v) - tfj* “ 4 jlJ 1 

^LL^cJl y* jcS'\%y i <-^3 (JL- 

• Jaii l^i? JjlJ® ^ iji>i 

• aj^ai j jU- oU jj> ^ f ) 


Sjjitl ^ v^Jl U_a j (pi Jxi . jv ) _ <5^4-1 juJ^I 
LfU Sj JjSj — *» ^c Ajj L_A- ^ d JJ*^ ‘■J'bb 

"aIw^aII jljil Jjij jj-Jj-UJIj jji-1 oJli Jfc»t> 3 uj- 




(rij*—*) 

ii^U **~A-I . iS^Li 4 JJ.-JI ■* <J1«M . Sjjj ^ 

* iiJli = ^ t iij^J = JU 



jJI ^ »j* la* j — °'j>> — Y 

J® jVj' ol^i bl UT» . <tjc v_juL wiASi^j *4/-*/, 

3J * 4 jj ^1 ^-IjJl ,j> Ju 

* «*ju*i jC Jaji* ^-v®> Wj* jj£ Jf^" 

Q& J^>J jlftjli jjWtl aOftJ 

jj\£\ *bl^ Jc Jl jUj^\ lf*o/ ^ ^ jr* W V*^ 

. ^x\ ^iUi jc i> -^j yui ^ i.ji\di 

: c*\ l* l^-la^! j i>0* j aOiull oljjJI j* <JIiiliftj 

(VV J^* l — J ^ ) — (Monochasium.) M,jg3l ILcill J^j 
^U y iwbl! J^V 1 ^ J$J j/* U^ai ! U—» J 
ti‘&L- j\yj (Wigandia) IjGUJI j\ji : JLt* . aJj 

• (Tradescantia) 



u "<0 C ■= -S>- ^ it j^J 1 ! <U*jJl A.?-J — ■—■> 1 t » Oj-V£- jjt 

. jyi> fi yij.utii, jyi f \u^ji*(®tifir‘T) * 



U* J (rv ) — (Dichasium; ^*1.11 ( y ) 

^ j* W ol^s jj^’ *^a*....yaJl 

• <J^**.jJI jl y • vjAlj » J J>:T 

jit^ — (Polychasium) ^* 1)1 (f ) 

* SjjJl j^ajI (j 4 «<,*-*) C-^ (J^^l {f l jl jl j!l* 

* U* jjijJI Sjy : 

9jJ^\ j^C' *1*0- Aktiilolj>il -Wj» — <Du^! ol;>Jl — *f 
aJI^I jj^r jii j_^l v ^ ^Jrj'ifl 

Cf^J i-l- 1 1» Ijl y» ji j-^3 jl ''"’’lU l>“^ L/* c-“ d ** Jj i ^ ^ j* • 1 Y ^ 

• »_^-l»-_t |^>- v^jIi b-i)l j^yj"* jr* C-jidL j \ <ulcj 5jSii- \ r \j $j\£- jfb 

• *L_C" 1 li Ja*l ji aXi*U o\jyjl A>-j^ ^ ^ )*), jl ^3 Ji* Vj 

• 4*jib _mc. Mla^-Jl ^Sj \jr*jbi jl <!_> 


jjjj ) 1 A> J^ 1 ' 

*wJ|*L_X A*J *1>L*JI ft^*A J (j* ~— ^ 

^l!l ^Uf l^»yj t ^Cc V 4 JUj» 1! aA aj (Fertilisation) 

U jflia JS"^ Ji ^JIUI j/: j! ju 'ill U^l-jP iWlj 

* jrJi^a.jgll ^1 Ul'UjI cLilJJj oljJl 



U* J (rv ) — (Dichasium; ^*1.11 ( y ) 

^ j* W ol^s jj^’ *^a*....yaJl 

• <J^**.jJI jl y • vjAlj » J J>:T 

jit^ — (Polychasium) ^* 1)1 (f ) 

* SjjJl j^ajI (j 4 «<,*-*) C-^ (J^^l {f l jl jl j!l* 

* U* jjijJI Sjy : 

9jJ^\ j^C' *1*0- Aktiilolj>il -Wj» — <Du^! ol;>Jl — *f 
aJI^I jj^r jii j_^l v ^ ^Jrj'ifl 

Cf^J i-l- 1 1» Ijl y» ji j-^3 jl ''"’’lU l>“^ L/* c-“ d ** Jj i ^ ^ j* • 1 Y ^ 

• »_^-l»-_t |^>- v^jIi b-i)l j^yj"* jr* C-jidL j \ <ulcj 5jSii- \ r \j $j\£- jfb 

• *L_C" 1 li Ja*l ji aXi*U o\jyjl A>-j^ ^ ^ )*), jl ^3 Ji* Vj 

• 4*jib _mc. Mla^-Jl ^Sj \jr*jbi jl <!_> 


jjjj) 1 A> J^ 1 ' 

*wJ|*L_X A*J *1>L*JI ft^*A J (j* ~— ^ 

^l!l ^Uf l^»yj t ^Cc V 4 JUj» 1! aA aj (Fertilisation) 

U jflia JS"^ Ji ^JIUI j/: j! ju 'ill U^l-jP iWlj 

* jrJi^a.jgll ^1 Ul'UjI cLilJJj oljJl 



ft ft 


olJI l_* 


Z- 4 

^Jy-3 1.0 ^irAjL*} o\ (J^ ol LL. «ul Jt 


•a&\”j\ <( ^\ Udl” ^ r u\ji JJJI U- c\j& 

*• ^ o f L-. L. 

*U j£ j)l (Ovule) d^JI Ji-b 'LL aJu>j * ( Egg-cell) * f dLJi 

«Ua)l Ja/L_*v^<*_Aya5*»^ 1 J)-tat j a j\> 72 ? —-ya> d./^ 

b^bta . L.'J.l Jij Ul lya» i tj M H JLu^ <Xbj OOL; 1 . j I J, jJb 

i \jS\ic j'cj Jl r AJ\ Jf J j :: ; ,>J.I c ;fL -e>LJI a 


JJjd !>. v _, 

) 4 Jl C'-sf’s.'&iJ lif.C C-’bW . ^"-S( vl—J.I n.'j b\j> tal Ac.-wS Aj aJ^>-til 

jj 


•^Ul vAl'i'i A.I) _3 dj-ta- j5j « dAd djZ (jf’’ 

(Pericarp) U Lb d.iljlj jjJnll Jo gl^—LI 

* isj£\ LtLJI ci*i Lb LlL j I 


t * v < -Vi-ta J.0 jjvlla! dLl J} «jX’* Lb Jl L>Ol ji ^^r.J bta-ft 

d ^vjl pL'- L_ ,k bta-L jl «.* ol’dl . v *'wibL^ *L S JI 

u - / ta- * ' L, ’ w 

^aJI <yij?-c, r i?Jl i_^Ll ^ .L.li ijLc *d Lj Jo__* *ri; 

3 jb la I Ux^ o >’J\ 4 a yb* Ldb LliJI ,y L "E LLvaJl 

t/ > 


L 


VJ LT 


L.. 


C*vj f Lb Lj.jb’E ‘L'LI i/-dJI aL>LI ^9 Jj J (J AjjJ-l 
, (Core) i_Jill ju^i j’l jaj ^-Dl jba Ul iiL! JjC 

JaJ5 AjC ,3 U^ L Lj-I tj> 1 jL_)C jUJ~ U v-j.blj 


f 




_2.5- l^JS^Ssi^ 3 I tj ■J 


sy " Jib j\L J * a oy 

O JU odl. • dUJU r ld! aLI ,, :ll .A^Lllr , b (Pseudocarp) 
•Asly2.^ Aj l O' Ul'' 


^ i 


O 


U IJsJj aj^jl vL J* 




* ,jL «-Ll dl 



•tl 


H 


j j - j*j 


~ >Li]i 


Jp J.I? Ul> l c—* *—*-'o S^y — Y 

ill A-J *^1 Aw j*)}\ » if'jJaJl j lei ^.nJtT i j>J! All 

: jL-^ 1 (_> JJjjll V; jJI U>Jlj 

a Aft j _ (Indehiscoat; ^isi! aJjUJI ajUJ jUl (\) 

jl l_C j jl A*j ojJrJl i jA ijtfl La ) j ^/oc* Ja>- ^1 

Aj-LU >_al^ £* AJAp j/iaij <jO»^ A*J*^ AilljJI 

(Testa) ajyjl & 0^ O'^yaJ c._, j*SjJi lj- ^(jijljl^JL^ 

• a.llc jL_C^1 oAa AiuJj 

: ^vwtH L\a j aWaJI jLj? 1 j-il ilLftj 

^>j ^*>- [ —i> aA»-ij ojj ota ojC — (Nut) UaJI (I) 

*^jjjA\ JaJI ; Jb (Syncarpous; Ji- ^J* 

a 4 £i cA> (Cypsela) “ ifj] aU^I jLilj 

<jj^J Lpy.jP \S^ {jr^TT* 3-^1 

* j ^ (j»l J A# A^y i> 1a-\j>- b Sj> > 

Cj?aU- t^3*)L ^_i jAjLj ijj, O'o Sy — (Achene; S/jull (Ly) 

(Apocarpous; l wJ^r* s _^/* -dy> jy_Jj 

« LAAjJlj 3jj}\j Ol^JI ^Xa^S" C( ( jpJLl}\** u*jijS sLj^Jl >sJ\j& ; jjx* 

IJubj Ai^lya-'l jW 1 ^ jl ol3 j 

6/; jls iUjJl 3 jyUl <£iS*J* 0_£nj Ase^ai AlP 

•■ aJp S^AyaJl ol/tiaJl y^UaJi j(_C^lj \» 



1 




‘J 


, l di 


w 


jfT o-^'jaj_> ob LL a / _ (Caryopais) ojjl ) 
JjSo" Orf ■ iJ f5—ya!U- ej _/ll sAa <jjt V-^ 

* » oIA->eJ [ jl__ X ^Aft ^y*j jA* 

rfi}j , >TVl O"_ (Samara) jl <j-bUy 1 ' ( s) 

0 jX ; viJij Al(jj L, <j_f> 

. (Ailanthus) 

X^iU a»U jLx — (Schizocarps) AjL-£jlljLxM (y) 
^A) /,£ L^Aas O^-ya-xj i oJiOtli' l^LlI \ji iS*>C— ojt'l b) Ji 

jf^Jj Uf i Jftl J^as «.UH jL?l J JILi J* If Ujjjr J- S J 
SaUI J J-*ai y (Mericarp) J c mj kJ 

* \^J Ai yi&* 5-Wlj ajj 

4b_*adl (j* c^U^j jjfJlj jji-l jL-i 

i A. _--«— 1 

« ■** 

: (Dehiscent) "^USl jUI (y) 

Ji-b c-iifi- aSjjj JJ-t Jjia) oX-jn j 

♦ \^il«j) "j&i. c* olj-A* o^UI Jl jj jJI JJj^ *^1 

* ZjtS J J* J^AA ^ l*A* j it-W '^} 

: ^Jj (-j l^sLrf>jl jW j>£k& A^li-J jl_£^ 

m 4»J Jc J^aJa d&Jj» - (Follicle) oUyJJ S^l ( I ) 
^JpIj Jaii (Suture) fit aIa^I Jc ^aS-Ulj 



\-r 



j 





(Dilphinium) Jyf ■ b\)j Jb . Un y jjdl 1 jj» j/C U 



(fA J£i) 


>^->1_J 4~ I ji~ 1 ij _C^l 

(( V»3iinil>ijK‘)^JLjOl 


Aj ‘JA-hv - I 


^*■1# 


* ( f A 

J y> — (Legume) ^Ul zj}\ 

^ AiSCjj o^>\j 

• (rt —-*) 

« J*U^»UIJ jj^ : tJAii 

(r\ J&) - (Siliqua) yH (£) 

^ > ul> / <!j5C* 5/ ^ 

J—<i -Vji 

(Replum) “ j^UJl" 

C^elir Sy^l v^fc^ii JUj ci^ ^ 

Ail*> j J jjii C~i> j Jc-ti JjL— t j* jldi ^i)! 



(n J^) 

j- J*>i >i 


^\e* = (j* * a i^LuzT <a> ^1* O 
j= jt «/*l 
• j jjJl 4»J< j-tJl 


c-iMo^ : JJi Jb .>UJj oUll 

a* 

Vi jjUir^ (Silicula) J:\J2\j 
c/"^ (^r*^*/ j tTAni^j 1^1 

if <jf ^ W ^ cf^LJ ( 5 ) 

V[ ^uxU ’4>UJI a»W ^UsdJJ JKwl 

ol U[ o-Uij K£- (j^dtJl ** t< 

&jLJI ^ aJLL*» A* 

i^UJl ^ ej'l'AJuj ^dalll A-i 



j-\j j\ oLil )—ft 


^ -^ A_ ■* 1 i \~ AS A*»l '■ A^C AjJ L 10 ^ (Jl 

A_d*Ji vi^ 9 , AA* AJj a* ~taW-i oA^bIa (JAj^> 1) ^all 

^JtyZ>* ijls ^jA*J ^jC> l^AlJU JsjLm A i^wCjU e.'A'St ^jjil Tr-I ^ 

3^4!^ > jA_J jU_ld Jc J_*a>j jj^\ 

U\ (Septicidal) “1>U” j (Loculicidal) «LO )J 

• ^W-3i da>- aIJw*^ Tv^jidi 


j»bi Jj>Li aXJI ^ .^ « 4-*3*-jU-ll Jai«A <J1<j> 
JJlJL ^yaA* j-U^i j*-U>- ji ijill U*ljj dSjt oUL.r*’ jt Aiyl* 
. (Septifragal) “ 3* 'A* j 


(Poppy) a —Ac <j ^ vjJi iLfc — fLJ.1 

U>a^ U ojC U*!l £> j* (Pyxidum) jll /to 

Jt 0^ ^-“d * 

: w^A Jll« • ( t * L^' JV 

A 

_ (Succulent) ^ J^\ (t) i e.* 

UUw-i?j^>^ ac 'U^"A j\d\ P L ^*"^ * 

* t “ A ~ f i>* 

^i jl ^Ao- ^aJ^- J>a\JI (3 • Ji—a* (i) ■ jAA 

L * '.^juuijjun 

. -. ^ - -A— . jj>JiyWY 


J^aU# oliJ* j*j jj^\ ^_j->UJ! j JOvX A 'jl lX>\j Ijjj 

V‘l(Epicarp^j’bl:! Jui, Uij ^ 

{M^SOCarp^} J a »<yll <,£^1 4 jib 

JyA- j\ (Endocarp) J^UI s £\ J^\ LU iLt ^Jlllij 

Sjjdl v ‘-ro* V> «s[y w 

* (_)^^ jz£- SjjJI c'l> 

v _-j * ~^.J l& ^jj £jk\j JU—lilj tijijJ! jLc 

^ «5j3 <Sj^\ OjiJl Syj O^j 

t/3>M v-^j o!> mJ ) ^yf- Jc bjZ: 

y ^>c^L j-^- (j ^ ^— & «^ili^- V 

jw 3^*^ <jy*i <LLj* 

* <oyil SjjJl <j* oUUH Jt 


^Ji j-J\ (w) 

J~ *—> b - (Be^) 

^ y jaJJl \jjS^ C ^ 

4—J <l»-l jJlj 4i2__-*yl^ 
0*Ai^ 

j^jlc ^Jl 

j |J*IM> j is 

l^Ui.,.1.* uLa-^i <3 

* 3 



(n J£_^) 


= t • v‘j (Gooseberry) ^ y 
y*' u^r" = v** * =ll t S 

y^<s- ^ — — j 5 = -o- 

— 5 _y If* <U*I* <»;«.-* = ^ t ji^a^ l jjJfcJll 

* Ll» * • * ► 

• 4*^1* *y 



J\j)\ oUl i 


bn 

j* ^ a-JJ A__JLjJ>» Sj_/ Aj\j> ^—C ^AJIj 

* L£jj—M 

>* ^-Udl Aibl j* ^jjl — (Pome)<j-UJl ^yPlj ( ^ ) 

<;yx» aSjUI &J j\ Acb c aJ- (Pseudocarp) aoIT5 J 

jj* 4^ Jp J|>1) £^ll!l U-j^-jJl ijJ>sj Ai-il&Ul Sjj^ w>Co^) j 

‘_»S »N jA LL-ytf jt IjJ**- Ui-^ 1jLk»- ^“—Zll O^iji 

U- ^ jJsLj <_£jl ul • &J—^ 

Jib L_^- A_^ j O^j Ja*^- j % IJL^ V^ 4 **. 

^ JT ^ A-b-*> «>: >t jjSC ^jjl jaj o^t JiS^ 

r .-A^Uils^i 

^ j- ^*o\i^>\ > j; ^i^o' > : t r £ 

Js" £ jt\L \J £ J Ss-^'j l y*\ 4 Jl J J J> U • fl04*> (J\ ^ 

jl_r diiiSj JuiM j 5c.j i*»U' olrUi b.' u^ 9 '* 1 . 

• ^ ^ J liii U»^>J b Ul-4i_ 4^Uj 4»llijl 

• *iJ k> ^ ( \ ) 

. T^LiJi ii J*j <■ <d»^» J't ^ ^wfldj iiil* ( Y ) 

• (Jj&b ^\ (_j U* ( f ) 

* d*" f ^ <ijk <_>*£■* J* ( O 

. JS" j_j oj*-jll j aJi*j y* jt£ »*W-U mJ*- Jjli (c) 

l»z-T J\^^aju j (Dispersal of Seeds) jjjJI jb‘ I — \* 

Jc sy:L l^t jljs^ j Jc Ific aU^A' ji A^?bJl jjjJ^ 

IajjJ^ jbi*l Jij^ad- at^* l^l ^ (Jja I ol *bl Cj^i —“* 

♦ ojwa3 j\ aA p* olib~* 

o\i\«-Lllj ^ j 



-j w\*j O-*uici j>C 

J>l!j* VjUl oliji5"~ip:^' A*> J/j** oAC-^Ail 4.$u*.-» 

* Ou j-1* jl C->t^all OUlc* 5, 4-ijJaJl o-l^- jjSAJ -'j 



(n JSLa) 




j*—- ferji ij= l i Jr- — lt • <y ^s-L (ty 

c = *j t ^_j j ji = j £ ^y* jjA^Vl *jA-i= s»J> t 

* I <U-l£L» Ati^;• ^S = J £ *ljU» = ; c J: = c. 

J>ya>- X& AivJ^Cll ILJU^JI ^jill eJL^- UjjJ- J& jjl jlS !j 

s **i^ ii? £jl t>* j c_Jl*)! j t^iiUa) 





\ • A 


* ^Jsau-^1 l &JJJ j’&» \ oli'uj! QK J OlfiylH jj** 


<y Jjj’JI OL'LJI a/£j ^UvHJ -^1 
jjjJS w ^_ ^ [pdj^y ^>-JJ^ SAs*) oliLw. J>\ t-\ji\ j jjW 

■- -Acl^ sJU *W* ^y*»L*l ^»—.-^ li 0 ^^^* 

c A*i-1 jl 5jl 3*]^l jt ^JLysOdl o\>fcJi)1 L % <Sj \* 


Julc l^tauA> y» *^^11 t* *-i^ £yxll 





»I ^ r i , - %A .i t 


j obb" AjS^il 4U—■>Aut!l otle <j> (JJ 

jlj 4 aJl aUs^ jSCi Jc y iiJj A^af 

oWJ * i* Jl. j\iT Jl^J j "<Aj* ^ J. 3y^ J*>l- 

Ju »y j * iy^l Ja.^ l y <—i^Irv'j (jiu^ ^ 

♦ ojcS' **3~b>- ob\Jc*'i ’-L*.,!^ 4)u*aAJI otU J 

#• ** ** *" 


y& W Ja.i—*vi <e«*^ (j - 4 _A—^ o«A__a j 

0 yp J jJo ul JLj« ^1 O^j ^ ^j*- ol Jc . Li> 


li^lc j! SAJci \^ijsl j ^j* 4 

Iji^yaA* ‘Uysli A^*1 (J^ 6^ 

*i~£ i^j\ ^>j y Wfi j* s^Lkll ^>Sl^ J* 

Jd -J% Vt Jt err 7*& Jff. JJO. ^ Jl ^J l £tJ/ 

* i>yl! 1 jl> 



SUaJc* a j -a a ' r - S^S *jh~* /JaJii'y j jX- j <. jl.ygg^ai) 

ff UjlT U- 1 " 5 j jjnll jj a jC^Xjj < 'dal'O AjOi* Aa-is- AO ^1? A>_/ 

A**« 1 ! A*< L*jP Aj£»£j I(Mariuga) “Us j\U A j (Jacaranda) 


* r^S & 


ul_/]ail Aibc L_aL^IoIIia!! v -j $< i olJLsd! JlS^] ^jj 
Ua>L>^i Jc Uacua e-lyb jjjj jIj* A^Ui.1 OjItLjJJj 

AlU ol>b«i-iA]a~.b> *3^ ^Jc- jff jjjj)l yj 
(Hedge parsley) -^ jJI ufcUli j* a^j. 

^L^O^* 5 a5"j^~* j*L **>-i aU-^ >w-*lrLj ^y* 

olllj-i-i y- jj jJl d-Ajb JjjJ* ol Aij j> j! l^>j^>_jl ol>b«i-l 

Aj C-JiU (^i}l j*c 0&U<J 1 <je- JaiL*J jl 

jWi y bAc ol »«tUA ^Jc- jj j s-L«_ ot*L** ^ j jjJI Jj&j - A^jlaJl 
oAjh j jJk J _/iaii W* - *)Jj U> UUU <^j\j\j*>- A-*44»U 

C^j- \ J J/AJ1 AtUdJ • Jj^> y ul djA J aAjJJj J£ 

A t*^a^jA S«X<. ! Lt** ^ Aw*^ya<iS ^b»Ji y* 

A.A^- j! oljuA-l ^)i A» 1 aj» ojj^l s _*1 

a> J\j dUlJ 1 ' j U . o rj>7 j\ Alb s-lc-^Il y axjJIj a> j jl!i jlw ly 
t^A^^jl l_jLaU-1 <-jX~\ ja y.^>gji <j\i (Crataegus) < j r »^ 1^3b ^liJb 
AuLodJi AiJaJI Jt- j^iij aijJl ob J$\ Jj . jlc**^ J 
jW\ jjj 3^3^ (j Sj^ frbjll aJ^-IaJI 

A)%4* 6j«5j «dJudl j U * y^\ 1a^- ojjJI s^ ir axJI 

« jjJnJI Sjijwli jL-3l 






w* 


jCu _^cj fjz j j jOl W 4*1 Ja^^t j 

^_A Ju p]^ uti* "aUc-Jl! Sy 5 ! 

i*^*^***^ V* -VsP ^l A j-*\*A ct\!lj «X*J j\ ^y*< i " .> « 

c-Ai* ^ • Ul-U ^»-lj I J&\ ^waj”J j^Iota ^ Uli a j^\ «-V?4 

« If- 4^-1^ \f-> \-ljJ jl 


o* i j ^ * _ z*£' ^j* j^ J^Wj a» ^ jL_c *' • t 1 ^ 

ii»-Vj ^f-*—U j j j ^—*)' cJ*j»a* iiyaill^ jt_£ "iflj j j jJI aJ* Ji*-V : J 0 ^ 

- jO\ jJUVI VL^filj . L^ljit 

» ^iall aL~* 1_IjJ j ^ ^Jl j\l« \ tl*j- (—>1* ! J *\ ^ 

* cr 19 " ^-U l/ 9 ^' 





OVuJI iv_*✓* (jf Aj - \ 

JL-Jlj j*aL-> y* J^aS* J*-iaSI u^j-^ ^ '-^ > r* o^\j 
(_£jJlJ^_*JI J\ oUl *l\jd J>- v-*jL> 

« L*>- IS Ijjl A^ac^l o a* y» JiT a» 


aL^Ijj ^J^UI of-b- ^1 cAjJI y J^Ul ^*—01 aj \j*a — Y 

£"oWlkcll jt ,j^ f^S * 1 

* Vj^i 



<tr —ft) 


y oAjA_JI A^I»UI e-Vy AaJs 1 

jl ^5 m V l.*V IS'I|^U> yyOf’ ij\ 
^J-^jw OI Ja^J A^- jj aW-1 ^ AA* f'llai 

ioU! Oy* a Ac oUlaf 1 <j oWlkiJI 

*!>^\|l j* j j ^-^-)j 3j~^\ t* 

oUlkxll (J**c dl li^U Jwy ^Ji 

A)j|> a 3 J^ml\ olclki!\j (tr) j Aluii 

^J>) ^ 1$ ^ A£ U 




m 


“ ^ ^ ^ 

( ^ ) ci ^T" JUI ^C CjUlkili j jji U- Jii) U> i^iUu j 

* ('—’) J jT 

|i! — *JlAA _ y- 

<y t3^j 

cfjl ^a-—U 
J^l-i JfX-£ Jc fAJl ^j,* 

Wj - (iifc) jr 
£]/^ j >H 

J~* iSjJ ijr' (j 
l^U . C-^1_J ^ jj <jiij 

C-iWl S^U j! 

-A,**K* 0_>*_^ 

ja^o/JC_»• jt J&J1 

oAa * AJLjj ojj«^>" 1—^» 

^*>*0 <\)aa 1 ! OjI Iji^aaII 

orjJI U^: ul J& V \i*\#\ vJk* CJlTolj l^lj (Celia) nx" 

v^*i <Ji j* ~- tj'jf' 1 &\ j Jk —^ aSTjj*» 

* —-— 0 *Nj ol 

> \... ^ - 



<■ jli (J*3^» = £ 


n i.ai aw. 


»_i^ jlja^- ^y ta l « ( to * > ) j^ 1 

; Jjl* Je Ja'-O OA*-j y i jiiij JU) jl J-U-I 






* (Cell-wall) (( 2,Al:\ jl-w” ( 5 ) Jii« jJj «-Lp ( ^ ) 

jj jjll e^L-C ^j*i ajU ^ >^ a {u^j A^—^j ^ 4 Atlia» ( Y ) 

* AJj^LjLUjl (Protoplasm) 

C/J*M j*L (Vacuole ) ce Sjpdl ” (o) £b* ( f ) 

** j^a. «ll' , ' , s y^ > JuLl 0 Ait AjLSLIj JU> All 

(Cell-sap) 

Alliti ^Ijilll At s/* A«>- _/P A*C^ jj5C* A.ji-1 jl-ta- — ^ 

^1 a^LM (j!j *U*p *Li* ^jirj jj!jl—Jl ^ Qo jl^jl -V-J .0 

• J'jLi I-A* (( J* 

Lol* a*-J SjU j>j aJJ^I j ^a\ ja y — Y 

j4^*l * ^j"*^^** At ji^JI Uj ♦ j_LI ^iaj& jljUU ^ 

aL^LI 5-aL.il Ay—wjjJl olfT^ii y llokit Ly jl 

A-l^ LfJlj (i *L»-* J jjl a^L:| SyfcliiJI L1L syL 

> iidlj * JjSI ” UP IfU^J jJI 2L*JI i j^3l oUyJI jfj 
oUJl <y aXI oLfcf3! j jJl J--*.L)lj^l ojji XJjSj a*-^ 

« *-lj*jl olj-i’ j 

e -L& Ojil fjy*J J J iJ^ X*-j aULl O-U-j L>- A_Icj 

* L*lj o*iLl I 

»Ur y (£\ a_^U a_^L yjj^ o£C V}Qjy j 

Ui 1 ! Jj>- jVJ *irrjj J : y J'j^S 1 ' (jj A-*Jlj 

^bL-r'jry 1 LLjjp <Jj —*; e t r* ^ 

« AaI^J, CjI^>-j J 



ij+i'l >£a j-c 4 JJ-I Oi^ (fcoj 

: <f)}\ *1>^ Je 

* o\j” (o) ijAf' jl jr-fc—• ^Jt ^>( \ ) 

(PlaBtids) fLs4 jy (^J) 

• (Chiomatopiiores) “oljyjiUjjf ” jl 

ff 4—Uj*!>Ij >y t'J*—^ "‘Oj-SJulj 4 j 1JJ- U> Sjl* ( £7 ) 

.oUJL*}UljSyil^Sjj^k*(Cytoplasm)j1 (Cell-plasm) 

w*i.“* l 'j ^ 

V^Q^l u-J^l tjj jx -Ut 'i/i ^kr ^A» c oj^jeJIl+t • 



( i « j£— J ) 

. \^>j> \ otU(^) - jiU **jr^ 1 V u~' ^ (3 ) 

* u i ilj> = J i ^ 

• (\ jL* 'f & « *7'^*) i ~- A> .yf' 5S=: ^ ^ V-Xjx—'“^A* 



nv 


~ m - : a 

L X 1 '■ 7^ J~*> 


i ^ Lai a I y *^1 A ~U~1 X>-y\ Ajs \j i Oo'uJi ^y* A—^-l 

• <sy ^y*?y ^bJI \^ ^ 

jSj-A* u>wJ d> al_yJl AjLIsj 1*1 l^JLi O-Wj o • y _yJ^ LiJuj 

C*ijS <^L-yflJI O^aJl Ulj! £yr^ jj! jOj ft—C 

L-fil ^lyai-'yi ~<X? y *jX\ jl L_£ J . JJA It ^ 

<I«A 0 ygil ut 0 ^* « Iff] * ^y 4 lA*^ 

* l*L*i;*ill jjaj o^U l^L* jjl<j 

^ 4_Jd-I l*L*jijl <j qjIt alyJI yjl j»jj 

» *X^ l-L- ^_ C ITI^I 

(Jlj J— j*jiJUvl 'Lil-l Aji-iJi <4i UaJjj 

Sjly2jJ1 y aI‘UI j^l'l JJy* X ^^3i l*L>.| 

4 yij s^l V J\ 

^*— 4 ^ i^j j)yJI ^y oj<a ..„ ,<, <» 

: ^ £ljit oljJu-^Ul d\x y tjjyd.l> 
£ 

* (Chloroplasts) \j jl ol-LL-^l ( ' ) 

* (Chromoplasts) oI-lL-% (s_j) 

* (Leucoplaats) ^?Si^ ol-Uu«^ (jr) 

aJo **\ji v ,y <LX& <Z*> l-LjL-w*)!] ^y 6-\jb 

* Wj* u 4 <j* ^y ^ ^ elyJlf pLiiVI 

ff ^jrvaJ^!^UlojLJll 4j j^Ui o^-^u^yUl* 

L«j•■lyJa^- a)jI* a^U ^ • j A 1^-jU ^. „ < . * >a ) «■! s^*" (^ Jl»jjjKJI). 


<J1 <ij*i J (Chlorophyll) <*£J^\y 

aA*-* 1I w\i” iSj*i 1*a^>- ♦ oirlJI ^ t\j*ak‘\ tlv^l 

*(10» “ i^ll 

t^jO.^aS' 11(0^jJl j 

l^-i -^y ^Jjl ^cj \>j\j-AP- 0 JKT 01 y* ^-V» ojl j.r* j\ 0jiil 

* U 4>1a>- ij jiiaJI o i/ J‘& l^- £f**aj oIaJL-OUI aA> 

j^aAA tj aaLaj l_A op oLu>- ^5jJ]l o1jJu*^U|j 

o1aJ*/AJ1 sA-^Lj olrpl *L?rVl y* tAUi,/cj viAij-dlj 

* ^P*J1 y* UoJI iwJ y Sji 

oAA^ jl.-'^UU ^j<2ju ^1 IjOajw <l»li Oj'AiJl cAa*L-^IJI aAAj 

<r 1A A_oAo- a^htl'i (j A^joII jl_C?1 ^ A j JaJA A/ jj^LJI 

«•^jA^UaJl AjjA ^ - j * a5j 111 oA-uAl yfc Alj 6j^ \ ^Jal 

« t\ j» &>- 

«t.i t^Aij f\* aJAA oi ^ 4j j^-1 ojUaaII — y' 

jLs^l y*J^ j P y&ih ^ * **1^ a* 

JIg iij^l ^ ®«A* ^ sjb* 2 *!! obj^b 

4juA* jOj A.—y£J*- o.lU)l <J ^J » 0>M AC AC- fc_Jl*fl <j SjlyuJ! jt 

j 5jUo XJ^y* libJ dUJA^ IpA-JUj L^J olspl 
A-_Ali 1^9 a*-j> c3-? * c^L'i! ^y*£> y* aaLAi 

^lSj\ J ^L^Vl J i oIa^Tj^JIj 5C—Jl fjy 

OJllj jrtfj objpb (oUJi) 1-53 ijAwJl 

* A» Jill iyalil Aj j^c 



m 








>u* b . w 2 a! 


L*lrt J-1j *S -jiM ^jJ 1 ^/=- i ^-i-i ytiJl i_Jk j 

j^-U-l ^ I • *■_SjLyZP ^ AwlJlli SjjJU 

* !>> 


jJkijl y* UJI JaiJl -Up (J^J iJ —■ £ 

3^-wu jl a*^s>* j_^3y V*^^* J kp^ jL j!j. 

oic^ 1 (Jj <3 ^-yajj <Cj*J A*s jJ jb) c 


>LJI y* ^illJl <-lyatf.‘^l |J Ifloli L^ 


J?" 


,j <-l^*JI Sy, ol^jl J£^ j iX» e^l OJ-I jlju>- ii by 

jti j^j, b ^«Jlc.| Jl ** a —Sc jS^U ^c j\ 

*kaS-\ 1 f A : w aAiJU. J£b! Jc ItAJ^i jjsi ^ii^4 

• AJ A»-yi ^jjl oUl 

ajwii aA* Jjw 4~C*^j jijjJl A L y£- JJlQ> Lv*»* 2>\c l^U^l y»j 

• fljil l«yl^ ioU' (j JjC ^jyall ^A*y iJu^l jU, 'yi Vy 

_jJ 4jl ^ Atjlij! ojjt ^ c-ij-*^ (j y 

V*^—^1 jljAi>- jjK? jL>-*yl ^a*j J jjlj J*«y! j^J _>-l Jj_a) jAij] 
y^JLA^ 1^01> K*l^» ‘ -LiA' jl ^c~yt2) j i 4jtL4y 

-W*dl 1^ yJ. ,^\ ^Ua-^l Js "&L+ Jl 4j^k) j!jjj-l , lrc 

J^Vj 0 UI y* A jiill kj^, ^ S^^T* j 'jZij oji- lj 

Ji-ljJl ^WJI Jc j yJjLJ! j- 4 ^ bvj* ^* J .^- 4 ^!/ 3j jdi 

,^1-11 Jj>- ^\laJl oUJaJI jL>-*yl ij> * «Uili j'ij^ 



J<2AiX^ JaUl! j j! jCij . I) j 

J'j>-V jj y^ jS' \ toy *1 Jaiii 

1^-6^ isAs j-W^J _,*wa; ^ <Ju^ j\a?- /y s-t^i 

_JtJ^ (Pits) <c \jih *' j-Vaj oJ-' ?eJa-- ^ial.'* ^>£iS- *1^1 4***^ 
^ J&) U'lj L_—>_yir L^jk~«l dU-wJ ^ p|_(j J C ^ w--> ) i)a^*Jl 

«!yb j i]j jut £-tlyi-Hj ^ j>^ Lja^ jl 1^AL-** v^i^k)! j!^4Jjl» 

jV/b jjfc L-C 5”""^»ck-JI d^y.* j jXv J £*Jj)l JSCi- ^ jjK» 4J jJLy&A 

4^jl) S^IjJI <_5 o 4-L>* 

. ^ JWaP>y 4Ja-*lj 4>lif j fsZj A»jjl ojjlkt A-U^i jtA^J *^1 

ik <^ c ^jl»- j\ ^)jJ jj^v—i AjUiil! tA>- ^iyi 

. 4 jJ O- u 




aaaI . *1—i' 1 — o 

ojli j uJI Jai" Axe- oA»A>- *■ i aJ^j^ 


J£ Jr* J 4, ^yry * !-****£ ;' jp Alii’ j5> o \»j l^W jac J ^j-T 

oAo-^J f^"'**^jj C ' V"* 



(tv j£--) 


aJW ^LiilU^^lj 

jA»-^ jl £yd)l Jj 4 3^1 ijaA 
JS"* ^ y ^*i***X* i' f ^ 

^ • ^ Cr *b/ oASjc* Aj4j jlzi AA«iiH 


J- 0Ly2,'J ■ J'-*_£>J y»9 ^.?lJI 

Ol'^tA jb<LAiJl tjlj^'JI 


AsL *- 4 jjC vjijj A*i 

A^»*JLU A_sU-1 ^Ji-1.1 5yL_^a3 

* A»A»- iSy^- j^A^- Iwju j 


. Ul-ili. JSJjlIl *^( Y ) * 




r - - —TT 

•'£&: 





f’ 

•i" 1 i'A' 


* ♦ ? ,;■ 



•* *,~. 

a 


*s& 


;■©.: 

V <’ 


( t A J£-1) 

• 3?* 0( \ ^) 

• »\yjl -U) Ip^o <CjlA*l (t^ 

■» ( Jai a* • ^ LA^ J»lf (if) 


_3A«JS^ma3j A)Ai-^jlAi-l\ Aftj 

Itf b djC J <jru_J 

j 4 ^JLA- 4 Ji>- */* AC lis 4* j\j 

j;>V> J' Vi _>"M ^-M 

(iA J£Ja t) 
jCc IjIc Uii. l^L j^tj 
aJA- /j» aJ*» 1 si)! ^£c*A 

o jj>c£- £ ^Ai* A^ai- j! 

(j- 4 J-f-J^f: JLa>^ ^ 


(o) 




aJLI yjj Jl cJ-i As a aaUI tLlb^l jl Jc 1*1 j ]y^ LMbi 
^Jf- aL^Ji AjL--^Ml> LAbl ^M| y J* 2 X* Jllj>-M J* a Ac J| 
jl^ A^ Ia^ - Ajl > ^/ & ■* L~.*> ^Aa^ As J! A>" ^ ^ -SA A^jC^^L y^ * 

* A*~?“; Jl»i Jr'&J J M*»Ja jTjjJl ji^Lc jj LMbl 

X^J\ (Embryo-sac ) Jcbl ^JkJI j £D J>ty <Ja* jj 
(J (jl JjA U SA* J^JuJI ^J* l^*?c-yaj \aJ $VJI J 

* 6 j*m L ^1***ai I ‘' - ac - aJ.»> aj^L* jl^A**- 

j\j-\>> \jj+a£ A__ALI l Mb* fjMj yjj £?*& jl A All Jc 

* Mb^ j I M^ - b A/j^*- 

jp l Mb I JA JIc ^ U Jc olJl ^ J*aL — wi^l — *\ 

A—fij Acj_^* AjiLbl l>Mbl aA_A O^N> jj ^.iM-b 

AbjAl Jp Jl Jj$v) J •AA’Jw'i JM 3 * bJlisi^* 

‘i^J\ ” iMbl J* oLa^I aAft (^Aj AjJb_b j* jl j\ 
Jil li^bi LilU JU> j*Lil SAc ■LbSlI a a* ^**ir jCs j ( Tissues) 
'<£>■ IM> Js <S^ * i] yXA>jj\ If^c- jl <J* 

Jc aj^lsj AAa>- l Mb) tf-Uh JjC'j A—Ojj JljA^ O’J 
jjl a_JUI W5^l U , uySJll ^jJI (Meristem)“ ” 

. (Permanent) ^ AjcAl**^ c _ ? *~Jb Uyc ^Lc Jl oLj 

j* Juf Li AijSCii l Mb I J>L-A J* A*_*A^ Jl Jbi UJ 

LLaJjj)! (V) J (Parenchyma) LLbjJI (\) : 0 ^yA^S^\ 

(Prosenchyma). 


ff 



J /V , iijj Vrt-JT 


' A^ ^53 


^J._ v a.*^ j j iw ^.r 3*- ~Ji\j 'j*-'‘_} cJ_3!l a* j^x* i c-iL_*J! ^ 

* 43-j ^jc- ^«^13 s L aA»- 


j> i(U^>') 6553 I a*JI S&aU UJ^lj l Mill>Jt, j 

1^03 0|jJu> j\i I^bLu- JaJaJ Jja"Altf- ^yaj^ IfJaju dlyoN 1 ! ^Iff 
**_jA^s 31.Aij 3^11^ l^Ja» AjC AX.. 3 I A-****^ j UI dj^jbxdk.^ 

(Intercellular Spaces) 1^1^01*1-^ 

Lfc Ajj <j| 4*1 jfi'c Sjslat'l <_J frI( 11 Jj$3^ * 3 

1^3-1 jj-* 615>-^l *w^a>^ 4i _^A^-1 <J^lJ3 <»aa jl 31 

£^*~*aJl 1}U3 3^Jill f^IjiJI 3 ^ aJU-4 ^a* L_i>l.iajl |*l_c jl 

* Ai jljJI 3* *31J J&J olseXjj IJjj OjJ JJlj 


431*5 ^jfC' ^1 A«C- 3 * A o ■ *< Jj j ^^1 ^t < A I* 

3**^’ lf-^a« O^ 1 *334 JfxJ* AIC 3 Ioli 

* 1>^J3 £41 (j!>^ ^ 1 > 


aLjU 1*^^" «^..3jAj> O^r^JI A^*-wfcAjUlj 2L*-M»AjjjJI A>«A'ylj 

. ( Sclerenchyma ) “ JuJLilij^CJ w Jiil \ t A& jlL aV 

4*^*-" *3 j€■ -Uj j ^1—*ej ^t^*> J‘ 4lUUI <***lJl J \j jV 1 jU> : t V A 

• 6—' 

ojA« i}j^A j 5«kiil aO* aAj lj*.M~0 *l*i*> Uji» J* £jA aJU- ,/* 

v 3 ^. VrV -3 <*3 J c *31 J* j I4LAI f Ji’U j ^iuy-VI jJ -1 j\ 

j* ^j-*j J—Ji*>Vj^Ul V • 5 AJL ^(w>jC-jjC.) ^jtf. iLuiJI 

* A^jsdlj ^* 4 uH j>J 

<- a LJ^ 44j 5*^. si.* j l M ^j* <4Jj jy| ^JL Azj^ ; t A ^ 

j jl Ji*-Vj ^** UjJi jjin j*«'Jl J,4 l^ll* | A» 1 ^ i jU-1 J^Ull Ja»-Vj 


<^1\ j&'jj 


j* ouii»; j ^ p 

* Uj j Tj uijuM .Lie niijS^ 

j'j^i-i ib’ilc iU-Vj ^’li* i jc. y 5JL_A f \* : 0 . £ 

« "^IjlidL \. ^j*- 1 ! 'ulfli ii Jalli ^*»Aj jbjwTj 

L OLjl „&£-', aj- j\ ^ 4—5Jj »Jai\ : 0 ) f 

±j>:j y. J. U-j> jl Ji*-Vj 

* «1j~a»- »J*Ac 3^rt*^a 


j*i)\ 






►liAf 4 jl*)l Aawl*^l f-) y I ^.?&J\j djlLL tl)L ^^4! l-Xfc^ 

yto^i ^ La«Xj y& l^s^,t> ^ a^L»*51 \^*\)^ * • -’^** ^|* _juu! 

• (J y-p ^ti L» |^l likjSjlf ll\i A^vJ ^maUSlII kld-la.41 j.* Uli * sj^LxH 

JL—Jl 

• ^CjjLl^ Olji Ij* AA.£dlJl l3j*41 — \ 

ijf O'jJ ^y* A-k.^. J I s3j***^ ij* ^Jap */; 

fljill aJ-* 5 4-^ (Strands) aUj^' ^ • y 4 At A J a>j^*Ja* tfj* 

J\JU Jaw s\*j{ Vascular Bundles ) 99 ^*J a~aJ 

» AilS ol J 4j>4 SjlyawH JLojJ L(Ii.L>j 4*^^ 



<^1\ j&'jj 


j* ouii»; j ^ p 

* Uj j Tj uijuM .Lie niijS^ 

j'j^i-i ib’ilc iU-Vj ^’li* i jc. y 5JL_A f \* : 0 . £ 

« "^IjlidL \. ^j*- 1 ! 'ulfli ii Jalli ^*»Aj jbjwTj 

L OLjl „&£-', aj- j\ ^ 4—5Jj »Jai\ : 0 ) f 

±j>:j y. J. U-j> jl Ji*-Vj 

* « 1 j~a»- »J*Ac 3 ^rt*^a 


j*i)\ 






►liAf 4 jl*)l Aawl*^l f-) y I ^.?&J\j djlLL tl)L ^^4! l-Xfc^ 

yto^i ^ La«Xj y& l^s^,t> ^ a^L»*51 \^*\)^ * • -’^** ^|* _juu! 

• (J y-p ^ti L» |^l likjSjlf ll\i A^vJ ^maUSlII kld-la.41 j.* Uli * sj^LxH 

JL—Jl 

• ^CjjLl^ Olji Ij* AA.£dlJl l3j*41 — \ 

ijf O'jJ ^y* A-k.^. J I s3j***^ ij* ^Jap */; 

fljill aJ-* 5 4-^ (Strands) aUj^' ^ • y 4 At A J a>j^*Ja* tfj* 

J\JU Jaw s\*j{ Vascular Bundles ) 99 ^*J a~aJ 

» AilS ol J 4j>4 SjlyawH JLojJ L(Ii.L>j 4*^^ 



“ s \^\ ” 




J > 

i * ** 


£ *ek_J“ J 


. * 


i Od~' 

J$3 Jc 4*«J^ J* (Epiderm) jt 

• (Ground Tissue 4 ^Lj!I ^ji-1^ s^txli Uc.U 

Ja>-.J^ w^i- i^lcjJI jUI ^diajjJI^ 

£r-*N dr 4 ( 14 —■-) 

\Z\cJ\fJ-\ Ia iU 4 j 

*y 4 l> (o) (Pith) fr ^J>dl ^ a! JU 

^4 _wl .aP 4 , -ili-l Jr^lil 

U! f j (Cortex) ^a\JLiTi w 
'Aa\^L.^\ , U *1 :A>— 1 AA—~ya\\ a/iA_-yaJl 

O ~ • - 

^ <~Al £ 5 j>\*J t Jk. 5^ J_^J pLl 0<JU* 

^*•» «^ui a*JVi” fWt. 

c *^j = jt 'vk»fjr , == jj^* * * 

.'^^*=^1 £& = o * (Medullary Rays) (^) 



^ iC-ljjk-d ^jST p-jieJij 4^-Udll ^JjA-1 OjS^> J 

JUjji jl (Vascular Cylinder) a \Z\zj>\ 4i'jk-V^' ) OC*i 

. jJlU \* 2uVJl ilaJcjl J,'. .jLJi v_i^k y* oU! J -id: eA>j 

*kt5^4/l££ 4 •!<*- ^ ?r --—— Sy^d! ( 1 ) 

^ a^UI JAiJSS * ^ jUS oUS jlj 

SyJLiJl -LuJ.1 

^ l ^—^J> 

j^di cJu* jt Lc j (Stomata) “ jjid\ ” c\^l\ diUl -U.y 




{ \ T "V ) ^ st4 —^ l5 6 \i Oj*J .i 0 ^X 1 

jUA-lj a^UJ oIjaLi sjurl oy^Ji j^-jU-il jIaA -1 6 jC d^Ull 

“ fj^\ ”£ aj>-j! 61 ^UJail oUJ? J^-U! 

jjy S^l* ^y 6/60 jcyVlj (Cuticle) 

'w">^ (Jj!l ^ -*J1 A*jl—ai ^Jjli \j 6- d*»\> ^*j>- yj el 11 

JCJ1 i-^a ij OU y S^JJ^J J>JI pjl tSjJ • 

^ v^U^lj J}Ull y S>-Jl 5""^j>l> 

j ty^l l*>laU 1 l jjyl A**y y ^ -^ »1]1 AijUj AaJp {Jji/llj 
A<.». AZ»mi * J|^**J 1 e/ A-**k* 1 *| ^J tll ^y 

♦ Ay-ij*- U[ J 


*1_IVy AiflT Ad-Jall dJ^- eUaill C-»LJi *1y4 *■_ *l-^~ 

^L-lJaJI e-A_a> 6! jji J dU-l jl Jl)1 6j>*Vl aJuiflJ <Jj\ 


j ol yX-\j <JlA jlaA'1 oLi^ .y A^j*- AilijjT "y 
oIjlL-’^J', VI (Cell contents) a,^LLI olj^l y* ^bAI Jc S 
A*> ^ai ^ ^1* j_£6 L^lA-i e-L&j e«iyLl-* a .31*11 (^3 l^-lt Aj 

AjJ^* y j! 6 _/ f * jl 63 M aJa ji Lc b 6 _^ SjUaJl «A*j A—^U- 

|1 jl) y**\ <Sj yiil *■ j~* SyJLall V^ 1^>I o^l* 

l^U^i a^* jujlJ’ frU jy- s^IaH l!>U- j SjUaJl 6 fs 


« Aaj-U-1 && y a6*UI 


ftlk«A of* olrUl +\jA y \*jfj _ 'J\ Jy 

AilSlit Ja*^t (j ijJ 5 * JSj S^J-aJI (J! 



\Jc ^ bAp- ^ ^ 

^lc O«AJ^} ( 0 • _ -* J » (^X iy^yuji ^j* \>^\Jb jA>Ac <ljbl Aid 

* oA^-l^l SjjtjJ! JUU i^blb <Jt>bd 


X& ^diAiJ 5ia._*dj 4jli£ bj^J 1‘L^l ^yl>- OjC 

££ «-lij5*^<j_^C ul Jll^-^l 4p-J^C lJlA'Vjb-1 -Awj Obbd- ^ 

dA** ^*~""**^ U_j^ j O^bJI ^b.11 ^/** 

^bidi s-Vp'-*^ A^AydJI '«aA""LJ! jJJ y*M jjcAJlj * ^y,*JLJ! 

ijUjjjj w a j jAA 4ju£ C)Jk> j-*jJi J £JLa}\j j\ b>^l 

^J1 j ^ — U ^OexxT'j j u j olfl^* j^ir (Glands) bAo ?> 





(0. 

A— * 

) 


5—c-^J +»jr J« 

« 

—-* vr 

x ( jU«»l jf* ) cr+— - ' 

jLe- db A** \S° b!^** 

= dc)J 

= J < 

fpjjd = A * 

II 

m 

dS 

0 $ j»*" = \jr $ j***' = i—> 4 

j i j b»ui = 

A 5 t/><j* f. 

,.X -- 

lJT t 







. jUc = 







yjtS'j . a£.\j — o;Ui l jLj-jJI ajijJlo-j 

°Lr^~' y J J* s t '-^ >• oj^ J*»i1^L\ 

* J 1 *"*' jL-H JjLvl ^jA 

4j\ ^Lu-V' S/^Jl J* all? JUI ij^S — (Cortex) ;^.* j j (y) 

A*S-~S *U>* k^vijl ^Jc- L_yl» ^1 Sfi J^'kfj A J'Uj)l 

\jS^ s ^k» c ^*iaJI *9^ J! *-\kl ajCS' 4j^ rL_yi>- y,~ jjjl.i 

jjSjj <j <uj£ sJUl 

Vi^- "** * * t 

j\Ji 4>jfir £u*JJ! 1 a_* JL^kjj (Collenchymatoug) 

a^kdl Jjkl l)5t> 4jaJaIlj * 4jLi.li 

iji4\”j\ (Encloderm.) i'l^k-lVl Ik J- 

Ok-' Ikjik <cA~* UL^U- ( e* JfSo • J>j)J l_1i>-1jJ\ 

OikuA-l ‘ j • ^ly»^3^ ajtS' 4^jLv» l ^ oj 

• vJJjlclki ,Jj A£?\j 4j 


4ad'jil Ask^S^ Jji" Jjt — -WJl j\ «L-Ljll 4ji_jk^ V y i ( y ) 

kc-UJl <3*^ *k \zj\ 1 jjku 

Olk-^* *j JjX OJ jlk'i 4 ^jlkl AdJail ( 0 • ^ ) 

Jc *A& a*j “5d*j^ JUkJPjt (Pericycle) u 

”l>k j /j JjJl >.. jj^U l>kl ^ S-Uj 5uLk 

4 <LXyJl ^jk^JJjXkl c-*k! Lik lyt<iJj-U--\ 4 Juij 
Jaikj jljAkl ii-Sj. *U^*Jjt 4 *pU«J1 

^i‘ jiuT*y *UJ! 4ju^k sJk kkl wS|l 



IjJTJ (JCJ&3 jjl OU J A r 4*)L- i J A—JLj Lj»- l~s£ 1 ij j 

<J ay.liJl a ju 4—^icJI <bjia——*^1^ ?T^-' -A*- Jcl O' 
*5joiiL?leJI oAa Ojlydl *J£Xj "J PjA-’ 0«->- J'j J^l 

JUI j LJ j»- ^ ^—ill <3j Jlj oLJI oh 

**JJ <y J *>^' J* V> J^-£ -*1? (Leaf-trace) “ jjjl 

^ iSSyf' j jl A^-j JL-! Jl U>—Ijlj JUI Jl 

0“ <jl J'j /J j 4 dU ciio d? J f 

^ f I ww^ ^jf j \t*£■ ^yry ^ 

A^w^ P- La* J O Jij LI 1^1$ dA]u]j ^Jil 

* L> J 4 L Jf- 

SjjtjeM ol'UI j LfoL^ij pLi ^J& Aa J» J>5"v-i!>L^1 JLaj 

J ^ji-l n, iq I **—^ j^C l^*lli> f^JI l*Afc jIaJL* 

^Se—*i! ^ % )l^* ljl*>* LcL jjaL^ JjJlj Jljj'i/I 

« oLJI *Ij^I 0jJawII ~^‘ 1 J ^ * D +'yi3 “*~ L^<* aL^J»* 

a* J\ ^ J c W^i iiUI j* ^>Ji 'La j j 

; 3U*j^l 

* (0 1 j ! ) w-l^ 1 jl (Xylern) ^Jl ( I ) 

• ( 0 ^ kJ)*l^ljt (Phloem) ^Ji (*_,) 

• J-^l Jjj (jr) 

u A y3! J LI ^1 ^ A*J IpAx) *L_w </ X 1 Aae—J O-L-AJ 

i3^dl A«*JS|1 Jc “^* Jl JLJI ^ ^*i O 4 Ja* 





VlTTi m Vi 

® Jj Jj J ^ J’ -** 


VJ (JJ u p * 

( ^ v 

(° i —■*") 

* (y«* \ T * ■* ^ j* *L Icj <«j>- Jv ( \ ^ 

= J i jJi 3 == J $ i51—^ tl^ == ~ } ‘ a J'J*' ^5 }** « Ji-^a* J y* ^Ui* ^ Y^l * 

jUl = j t 4 ; U- ~ 7 - t IJl;^ 4 j ji I — ^ i jju> V\£j = ^ j 4 iiJ 

• ,J J elcj = Jj- i /*= ij t fj.ijju'1 T= Ju t 
















\r\ 




J' 4 ,5 — 


s—ft. v ; 


f.P ] u 'J • 4 wJi ^jl K^> J-A I c ^JL ilj ^jj 1 *4 J 

(^a^at C->b ^ j)i \pj *.<L ^ * J - A~*j y$i 

i^ aj '•!•*'l5""bij (Collateral) ^aAI^A 5 ^ 5 *^ ^iafljl 




A> - 


4&-yJl* ^ 


0 L 0 j 


ojLJI (_$ t tm J^\^OJ ^jJl jU^Cfjk ill j\ — / ’ ) 

5uJLijr ($) AyJ loUj^illl (p) (Tracheitis) oUai (r) **j\ () ) 
i>.lL* CA AAjA Aj ^b- b^jA^- iAjb 0 . 11 * 1 ! J Ax^.>- 

f>Ll JTJ i^LJI (Lignocellulose) ^^111 

oL *ait!l ol ^ 4—A 0.1 y~0JL» XjJ! y A * ) Of!'* bl ^' ^_y2*> (J 

. ± T JJk\ j\ 1 j\ £\j\ JT j l_/b l^y oU*aiil j (Tracheae) 

Ikju 1*1 Ifb-Cj 1*>U“ o-^j (fj Jj) A^c-yyl 

blj A>- Ifij <J_d l^y c_i«^ ^y» bj5C* 1^1* JS 

b_^C Ail ^A' ll ol’bJI (y&Ai (_ 5 j • <*^>b j\ ^y*I*l As A*— 

'C^-j'j'l b^i» Ja*-^Uj 6j£s-j 1 l*!Aii A**A (JA-cj^l 

JaJI jj 3L*»ji fc . JyUl j j* (Adler) blx—\/l obb* 
*d_jl:?! a.a 1 >- l*| vJaI* lb ^I^jA?- ^5 i^Sj\} VyJl J^~^ 

l^LlaA b_j?v ^ J_j' J A-^i-!,^ bjAO yi» 1^-- Asj jl 

(Proto-Xylum) “Jj^l bjSCj Jaii iJjljt AyU 

ojLJ,i vi*lu*L-l C-j: bis fj%yjj Jt <bpj*^l 3 

Ul^^-l C^ftc^tfS 1 ^^^* I bis ^ 1 . ^ A~i-l 

» s-L—il ^w .&yj j|*^A) AJb" AJA* 




j a^I (Traclieids) oLwaiflj 

* d^jX* \l jU l> Jo AiJ^> l»L*-l l^iuUj 

o>U^.—\l _Jb Laj}I I^ALIj 

^l/) d_3 J « 0_ i A* _yks~ li L>» ! ^—“Jj£~0 As-^- 14 l. *)t»- (jJ-W 

*— 2*j ^ JPJjfi V ’*^' 4 "'—~+ JL>Jui -£ j\jjX.\ Judi- l*>u. 0 * 

. Jaii &Uj *\y> Jc 

aJ&"4*»</-* Jh^* aJ^Um* l^La** ij* <-S~JC 
O^j ic y "&J? 1>L! jij-U-j Xf~ o^L:.-.!« jc IjjfcUl 

• l’L>-t LijJi jju£ l^ij ^lUi S jjLa 

aJi^v^jjIj^i (: yj* — fj$\jUm (uj 

(rj (Companion-cells) a_Js JU ** 0 (Sieve-tubes) 

OjAs^ a£jj oJjw>- oU *-Ull ^ .^ .« j\Ai* ^ y ) ^ 

. jj)_jLJI /r* Ul^U- 

\iji? Ajjya^ o'jA_i-' A_.i-.iji aI|j jb \j)U» A_J\j ^xl'l d-*Ai 

^V* A jljyJl 4 J—v^AT Jil 2U>)i j] A^jjiJI U 'j 

j*Lj: Aj jit* IpSCJj ^uj)i A^pjl^i JU-i j* t^UU" JjTji 
I^J2 ju ^rU JUaj! J ajjUM w*A’*^ O^Ui^L* jjSl Ipla—wij> 

(Sieve-plates) Jy\” a* jidi Avd>^*31 (jljAi-l*Jjbj 

;^l. i j.*j (Lining) a;IU Jc aJI^I 
Ajjli SjLjT 3«jlf jj£v d^i ^ * »!> J« 

«. At jXj oLp- Jc \jtSj a^Lll a^J aJs*!^ 



*)}j A) yAJb ! vjU^2j ■ *JUk>y j *yC AJ l jiJ I <_A li ^ 1 d-A* 

• o^bu*? ■ j olS^ l* 

X»~y 4 b AiL_v> l)^l>- ^j2> — 'ia^i-1 

l^jlj S\_j) 0^* A««Ua^ y\*U <0^_c ("£ aJ1> 

* oJ&-\j j»1 AJ^- Aa>\^ 1 l^LWj aJ\j jill A ^-*^1 


(« \ * ^) x5i — (Cambiurn) r-*-* 6 '- 11 (c) 

jr j!ijj^-i <_ajj A—4 -sL*"^** L ^b»- U* Jc 

0^?^ ^ L 3 ^ ' 4" ^ 4r>- b / 2 . 

t3j-Jl^jUI . aJIc-^JI j jjj-wcvll s_^^aJI Jj_^-J! ^j, 

flc 4*l.wJ Ai-A>- AsplisJI A*J-*yl u lx> > e_/ unJI 

(Interfascicular Cambium)“^^l^lp^lS3L”^^ jA^llil 
i^jL A*^^l A*^X-1 aj^**«*! 5*"*^Ji-.._'v^i ^ i. .|^>t <AZjC '-A 

u- A^jiijk-ijji**$31 jjj j Af s^ijj ( 0 . jsj.. JT) 

AA-*? AaJa^* ^c jjJ»yJI Mlalll ^Uf A^-aT,* l^U- Ota 

Jc <JL-^aT UUj (Cambium Ring) aIU” 

olrl^jl n3 * *^*’ AjJ: ^!aJ\> "o-X j-Xj>- jU*K«£. frlaiilj 

jll <>-^—* >jui vt_^b ^aJIju *b/ ^jCdlaJI O AxIjJ! 
l^""”O jVLjJI o-\a ^ b* y**^" 3^1* o-I-^a j\i IT c) 1 ^’ 

* <t.i-^-X. | ^ ^J| (Jli-I 


Jjilb JU'j olrU 


uT“' 


) ^ ^kf ^ *ia4 \ 


r t 


$y>-'j ia^^/j ^L—-W itjLil^ ^-jJLuJl j oLJ ^b^rbUaJb 

• iliijSj l^^rj U^jJI ^ji-l 




U* T-l/* . ■ ,-• a -JI+* J: ^ Ja*> *J* ; 0 y f 

l '~ * --’ - ■" ^ * c. C- 

xs> jfcjU \A* j j-- •> j (Methylated spirit) AiilJjjCHj* 

*—■’^Ua £ >>i l Aj^l* jHJI U* j Lfic -ii o_yC JU (3 4ai\_j . ^jl!\ 

4J Vp»a»- O I Ja> J * U 4tl.« Act Jl lUill Ajj; j ^ A1A \* U\j A) 

•Uailli /j* a-jws A>-_*! ^Li. »^_jA ji aLa j 4*_At Vjl* j>- y lij 

• ^ %^j* ^- h ^ 4 J\**j < y^,'‘ jj <tj—-- Aji 

• o^ I) 

* v~^' (v) 

. (r) 

. VVJ\^\ (t) 

A_^a51 d^ij A»> ^ A-cWJI ^1«JI |^<j) 

AL-Aj|j a J_^ aaLas^ • '— J \*y <J J«Mj 

* (® \ ) J^-0 Oj w-li-1 ,Jl 

* ii-WJi 4*-iV\ aa^c- jj?C' Jj ^--•^J' C>€ V* 

C-lii>- Ji 0L jiT a_a y v j lijb ^^t}'- ->' i < r c - jj* A*!ai -ii- : * t ^ 

lt-_ *Ai _j) <U«ltj A»V" f" ISaAit ji A-J^jW OWlLi AAj Ul Aj ' j 

• <--W cM L r**V o* uS 4 '-^' J* ^ V-A 3 ^ OUlUiii <j 

4 JT J)l ^ oUj-j 4k*^\ iXiJl Vjt ^ 

* jc *y^^j ijUd\jij£j}\ 

, ^J^\ ^IkaH (_j Jjl JilS? [XjU^ jfAIaii' 

J. 4_jjUl v^- 11 ^ lrl T 11 0* w J > ij O' ^ LJ1 ^^ : * 0 £ 

iiijil JU> J 6-Ur w~»r Oj-jjI i>*it J\ t:\i oWJai!! U,\* 

* {J_P^ ^ jiXl^ oljdll U'* & Vf^ ^IU5 




pdiulJl *- ^ ■ !•> 1 >i» n 


oIa*-~£JI Jj~* ja Jj^l j — L^U- j*L^:l ( 1) 

4pPjJ'l oL'UI ij jA U Jl* \bj\^,j ^Uaj jJ L^^ij 

4'. ,..+* Jl 4*_^ p* J i»Pol j .iljJ lj\i * frj** jajJI 

A. -iIfpll *yi-l ^3 I ^ m J I d>4jb J*>* p** ^^IcA W isll lS-^ 

4*a>-j ( pJI Sjuc*» jjj-JI vlulS^fit S^p&Lk jH ^ 4juil 

<_£ Aar^Ji ^/! p* -j_/J»l ^yJ-l ^jA ^J~- jf\j liiU* o^Jhlk yiC 4-Pp 

ja (Initial Cells) 2LJUiVl l*>ijl pLi'' 1 p* J_*»U JJJI J* 

^ ^ s »— ^y* 3^3 I 4j£1^- 

1 ' 1 yVi 1 a * ^_^\.vfc J ) ?gJg.,^4*) ^1^ 3 ^ ^1*4^" 4 J^ . *v ^3 jJ j *\ 

4_p\xSI Ulj «|*L MU £ s yi ^c Sj^li 
is U 5t_J^ Jl;jl J (Jj^ r v _• J\ U\j 

SbAijiil l^ill J- t>iijljl *iS* ^Ju>j\ 

J^eksf ^ivyaj ^g>- ^ J JjJl L^»4_jt5 jOw 

Jji itfb \>^U- jl 4_jLi» Jl _>Jlj ifi li 

(J^ l£»JjJI tj (J— 

uw cjituu *&\fLii 

1-^3* J) 1, ^-.i-l Jl i_ i\^Js.i ^pu> aJi^-IiaII 

f-U^I oJj 4^>-jlill 4_Jill Oj**J 

Jx>j_J-IJ£ Jl^U-^Ludj lj (Ji^ 

Jl jlly^Lwl l^l* 4^-UI 

fUt\ jls *\xi\ j Ut 4 Utojk\ Jl 



(or >-) 

iiU j;4-^ •> j. 

<_jU • il (Black current) 

= J ^ 4ji Uj\ b “ili- = ^ t 
i « U- J \ jjj = <_j i \ J 

* (s^ "\o • I4«elj*i = \j* 


*'*' ^ bi ^—*■ J l >—<f ILaa _f\ i, Adi 1>U 

~<>\j\zJ\ JU : Jx J^-* J jli JU J^b iljk-l 

-^ r *j l^L* j-* ojj>-^l! 4 )I 
s-Uil j\a£* >5"*t lebja wJukljlA^j . ^k-b 

AAfjjtek* Jc- Jc J^.k frUJl 0-J jt ^ Jt .ij j j£fC 

i^iialS^ J am .**? 4jLsj j£U*s ®-L_aj jlj.Ji.iA 

jfcV bikTb-^jtj ;£> l^>r L^U j, <1 y Ui * jjUU 
( Trunks ) fj^kl jr* \-*>j*>\ olclkili j $ . 2Ujk}| o4**!)Ui 
^i *4^ ^ «U'£'opuU j$k o!/w»fciJlj ^ ‘ jA U 

• JaJsi Ll>- 


ajf* O^Jj U'i — -U*)l (Annular Rings) 4 j >~JI oUUA (^j 
^kb* ^<\£> k^.Ak-1 ^ Ja>-j5 f\ jk>tl1 ^ekjl ^/uj ^s- 

JT Ji£ j j?J oULU" jkldl ab& (efc J or J^) 


.^jjj *4Wf i- isUI J Jz£ Jbl J*oil Jjfct J\ eM lj> Aju,l 
olj: w^‘ U^ jjllj jb&U- ^jbu- \aj& J! JU1 ^ 

* ^ or <J^a) 1a okk 

j^ai t-b J jj5Cdl ^.ikl ot o**. y»i <lj 

cj JbA\ ^ jJ oiiU»V1 o-bs ^j* jt biCc j -4jdl JJ]5 ^ 
UjJj. jl^u»U CJirbi MJliNb 5^ik i^rt J5^ > j 
ka'Jl bt I5i ji ^"U- Jjk ^uiall 0x*-\j \^ j* 

. oy ^jic U-Lp »^iij 



\rv 


sU 


!>w tJji ,j j* i jjL- ijlj 

■4^Jll>- J <_A*_^A"'J V^il-yail ^5 ‘•^ /j> Vij 

^ ji5^l jl jLu- jltj*^ _/ *jA3j ^cj 4 j _jl-v 

'-r~“‘*7 **?* (J-^ 23 Jj' ^ • _j* Jj-^ £jJ 

4-JUcj \j 0^1^ QJ>1> j*l_^iM _^p-j a-i 1*51 j *^,]1 -_ - * 

. f Lll ^^-4 ^jllz^ L^- J u^i 


(«r j£ 




obL> 1*4 »Lj <««-> c Uj^ *»iai t ’ ^rVi * j?? (31— jj* 4*L* ^y 

* ^ 3JjU •“"Acllai 




w'Slj '■‘■ji UU 1 ^ 4 * iwi wUu>-Ul 

* cUl 1 * 1 / ojX^> jjsjj Ji y - U- 

^\ki 4*# Ulj (ofc £^j)l **j+r~~* jUI 

UjJ £j j&\ j ©JUI ^uU 4, jUi a^UA 1 ! jl ju-j l^* J^» 

U^ (jU)^ Jj)u* V y~* '-UULl jlsUlj 

Uta 1^/^* «*? I** ij ^^—*a1i l* fjj jj <o ^x—*JI ioIaUI o^ss 

•gH" 

Pyi (^! Jj* AAplill s-U^l jl JjUI j£ *J 1 j 

‘U^J l£J*“I Jl 'U-** ^j» JUI UUiu t^JJI cUJ-1 j ejj+Ja* 

£**:i £>^1 Jr* Jj-*^ P J^;I 0^ (->*) J jjr 4 j* ^Joii 

* ( ^ J|SU ^ jX^j L _yL‘ U»^p Uki 

jl Ic * a^c-UJI a*J^ 1 — j^Jl JUu jll f ^ 3 Ul (^) 
tl^IJ w*U“l jl i^*/U jjl jl £k 

^k\ AkJji Ul U»Jg jl JU Vjl ^jSll UU J>\ UjS\ 

oj'jU j^*Jl Ji U1 ^j-U&jH 1 *^>cJ)j ^/jJJl ^jjbii tUMj ^ jA*jl 

J j*b?l d^l ^S^<i ^IUl lk-£ J/^l «--U-l jJI 

. ( o*\ ♦ *■) ^-jU! 


Jj^l v-Ujl jjScjll UJ a^-U. ^jitil AijSCU 

a _Hji uyvij (Tracheid) oUUIj : j*>) 

yLj] iUI AJiofs'i oUUb UjSlI jl ,> 

. a 5U olilj-J A9^ija> jii OJ Ji UIUa 


\r\ 




IJ ijt Uw 


■ 4- 



^i j l wAJ J £* • J£A3 l^v» J I c2j>-J* OtN> Ai j*j9 LaJ i 

fj>-' ul Jaii oLwaiJt c L;lj Al> (Yew) “jJ!" 5^ j| 

1*1 Aai»i^\ Olwy^dii 

tfjiWl f-UU o-Aa ,^c (JiCiLtil O^jJ l 

A*JbjJ !j Aii^ll Ul^U-j aJI^I ^ liSfi (jl j/^1 *U!^>U A^Li* 

AoV <A_*> j * A»>* AjsJ ^yt ^jUi -X&- b 

^ aJw* l|Ziis>j A*-**^. JlS^tj A ^11 l*}bUlj Ajl^nll t* r A>li'^ , l 

Vj^JI oj&\ * Acjlj yc^OJ i Ainll t ^ * j A j I 

A> *1>■ jLj^- A«_j>> 3 <_£ y V A^Ja^iv* A& oA_.ft JaA^aj 

n*’' “* * ’h *» -* 

t>j*cj jf£ ^ IjjTAlLliJl jj-A A-1 ob A-’lAJ'i ^U^I Oy5^ 

• AnJj <JL>- aU j£\ Jf>Ti ^Jo \~b>j*l\ olc-Haitl^j t-l^'i jU^i ,j^ 


^r ,.i, yJ 1 Aui»- ^<4*J bib t-i!.} ^byilS^ 

^ji-l <>> Aaftljll aJj^I 5L&UJI Anifylj ( of * l/ 1 ) A-*\^ Anil 

^jJI ila^lji -L_l£ jb JjLJI 'i/jl A—^lc^H 
jl_*> l* Jl ^Udl j# L/ta juT iAlbJj "&AgJI *bc-i 

Is aL_*w c-iAij A*] A> A^lii A* il _J c- 1^I 

(_J frlwl k*]aZjt jsb A*i'iiw« ^ Afil^- ^v<* 

A ^-aJI LiUli-1 ixc A^cUiJl Ani^l 

Vj-uli-l OiiU- <J,I Vjl A<i^^I> 

UUJI AniV'J Aite J'> I OU AxUJI AniV' ^ 
SUt tf"V V^br“ 0>J Jl1^1 ^ Ji * sJulJ Jkj 

jj<* c5 ^ bbl/ 3&S')i A.i»^JI CjlclkiJI (Jj 




oUUaiJI jj , Sa* Jc oO*^ jj£5" v • j \» 

&yj\ -J^J. Jc £jl' 

^/-^b <. 'v^,Ja bi >■ a» jJaa)l aJjJsJ! oUOa^l <j 

<Jfy -jf* \ **** ^ oj^. j „j^ ^-UJl Cr* ob 

* ( 01 & -- ) |^-l> 



















O*)loiv» O J ajlj-W 0'J jj$0 *wJ'_^ Jf^-* ^c- 

4j_jVj I Ovi-^U-l y** 1JO j_j a J • Ap oO f /*— 4 j j^>- 

L>i^O'V *^_>JLl(^y* a J*&J w-jJ^ l^» Ujj^ *lliJj 0><aj^Jj]l 

jl»j)l «-W Jp J ci^ J'* aj ^ <J 

> ;UUJ1 A*J&\ l!>U & ifl£]l 

«^jj—**"N v-^J (Heart-wood) ^ ( 5 ) 

* (Splint-wood) 

i*_^0>- <jj^C I 0> > j I j Ja^Ljl ^ja Af-i__iJl (Jj-JI J 

‘i * ^ Ij Lijl ,Ji.yg Juli ^ I ^f* t-5 ® ^ ^ I oULLl 

*wi-i«i-l 1-X_A 1 ._ Jji} Ij ^b jjl 0*L4l*i-l 1 . ,. *.^» 

^uil jAj 4 j ]&*s il JAill j jl k^OJ-d^ ^*Ull 

IwJL^^ j! oOJ^l*/ 5 Ulji iJ.U1 LijJ 

Ijur*!^ I^AjOmJ (JjJI 4ijO*JI oUiX*l J-tc ^.ji —yaul! ■,_ ■ *^-d ^Ja 

.Ujl^l OjLi IjU^Aji jljit L/ wij JjT<j 

0*-**-ijJI il) jtS“j ijl^ajJ! JO* ^J^aJI tji-ljjh vwOA-1 

Oj^S ^JbuaJI ULliu J\ ol^ll * y \bj&j ^L*J\j LuJlj * -L>* Jy *^/ 
• \J> Li ‘OJ*^ • lf»* <ol*M (3 

A*s 1 Oc-jti , S^ejJi jt_J A)lie j4J <wJLya.ll -*--Lll 1*1 

4^-1 OAif -Vi A-cUxJ! An _kw**i^l LO^ j frl* 3^ 

I^-Aa-voII ol^U ^ pdjit 1^-0 Jj ol^U- (wii jla^j 

1^1 0*.jW- Oj * jjJ^ll OLji ^ l pi X >-ji A5 j 




a*^(T yloses) "oLjU" <± 1 \ Vt« o|;jr 

<—■3*^1 c-—li- 1 l^U-^ylil ,Jjl\ Ujy>j ^ pl-iH 

-\j* *aA^J Af-lli oX» ^jOduj . jW^i _y*jcf Ajbjf\£j 

4)!j \A—* «-jjS^aJJ (—*A*U 4j ">Up l^Jlj^laillj O^li-1 

> --»«3-1 j i J,^) I sj j) (3 ^»ia£- l^o ^ ^ 

l** 

y* jy j^Sj j j^a\\ /j* fjjiSj £*UJlj jji-lj Jp^LJI jl^t j 
jW^i ^j-* Ia/c- jtS ~j <jixlS JypeL* »JijU3l ^Afc j\* 

^»-}i iS <—jj* jW'Vi ®A_A .J iw-Iyall jut 

aJJ (J3* aAc *3^*^ •VrjiAfUsf^ 

. ^yjl ^ jUi^l <j <Jj>- j_^<a£’ 4 j lAjf AAyaJI «A^ 

jUjijJl d\)r j* J5"l 4»yy o£j oV J~iM Ua j* Jlljlftyj 



li jL. ‘ _ tydl . l^J 


lLx_A*ll Jj^_Ji j — (Periderm) y>Ajj,—ll(>) 

O <HSsJ\ y A_^)j*}jl iyAJiji yj-L_ j\ j£ <>j+.*b}j 

VM ^\^k,—j j*j*r «AJ i3 *“~? 

dl*—Ji j JiPi i^j ij* jr)\ tij-Ji j ‘■^ (j£ ^ 

( Mistletoe ) j _Jj^i y*S a~a_ iJ^\ Jij-Jl <Jom j ^ 

^ • j a L£jc (J y Jb ^L>^r (Jf w (Holly) 

Oj£jj$\j SyJUJl (Jj^ 1 A^LlJ-1 (Jj»*-J 1 j iJi eA^ 

<j 4 SAAp- (J^J ^.J 11 3^ Cf 1 3a*—JJi 

j' (Phellogen)" t>* ^ 



&'Si*zvjGe£k 











( e o j£-i ) 

4 Ji = J> w | . L-J^L'jUi 

i y* -- <J» 4 jjCr a! u- j ^^_Ji — u 
= j < y»li i-Mjill Syti = > t jLJI 
• T V 1/^) ^J*V. ^ 


Hi) JLi (o o J^w-i • ( j ^all 
3j —ill ^w*|$3l \Jw__* 
liv 

** 1 

^jljLu-Vl j 

^L*uO»V ^J-v2>“ J * 

«Jk»b/j^ f^Lki 0-Aj& 

Lj,it* LA*5 be-_*b 

(Phelloderm) 

« r -v • f 1 /■ * ( yf^ ; v r • 

j v*** \ * j *X ^ .£>■ ^ _>3 

^ 1A—&■ ^kCj) * jtf* jib 

Jia) JjAh.1. al_c 


f<T , >,? 

* r-c-^. 


o^5^*y jmj i-L*- *y[ 5-^b^ c5b***^»— 

^ j-a^ ob*"^ oL^b- 4** ^ ‘J &" bli * lalla* 

^ly w js^~^ H- Aj&j 

- * 

« JUI ?«la-M< ^ 4-jyi]l 


j!y*^/l {Jt—-J1 Jnb ^js^UJI iJa_^l y 0Jf?3.i JaII «nij 

*lPJ (JL^ ^4^ t/* J^b * ItofrL* Aaa> bl (JjL*JI ^,-9 
4]?J&\ «jb^J* 4i*i Atir- fj^S^b J^bil I'/zjp ijlj* 

* f'bfafcJI ^ ^A-ygll i *.^11 ^ 






o J J ' 



u 


u 

c 

J 

L5 




fc r''S^'* 3 \) ^’*i-^ k«*^W aI^ jivA.£^ ^j >iv 

1) 1 fl*^ *uaJij|j^ ^ Ia> 0 ^^<^is2.rt.% *- AnC* ^.k 3^.il,y£fr ky 

i^,4^vJI ^Jj i^)j\,yZ> tjjJ oL t._JUJi^ AjLij \^\jAs>-j ‘ •'>' a* ^ 

*w*>-J 1 *31 >-*A«/J ^1..^ jc^ ^jJI JillJ U^L^y o'jUJUl «-i_SJ JA 

iH WJI ,'..a dU.JI U)l y ak'i) i ;kiU 

^1 ^ -t 

jJI ;Jjl AJ.aJ 1 l^U-J ( y A_L.cF Ajlvk k £ , y-jLdl Uk LJ. 

J>iil 'klzu~~v\jp .Lull ) <■(_.11 /jC- Acjkic Ly. UjU ‘C-j^JI Aa>s**,-iI ,j& 

vvi k ^—a)1_^ Oj'y^‘j> *-l\)J] I ,?.a * i) :S3.) 

r-lk^ Li I JaA.Ul \\a j'ef j'lj oy'LJ! o^c- (Bark) f<r 
ITajJs>J1 a^j^I Jji 


Ait 1 vjj^Jlj I >>j jj j y* ^j~ jlk 1 ysiavJi -';>• y 


i_ 

f<r 


ijiuvJ Jxai 7j5 y^-! o*Aaj La ojL v y- j> 1 jjJJl v-'y^ o/jiv? 

jU^j yJslkJi ^ a^L oL^-AaII 0 j _i yyj ^Lenticels) 

tkjj 4 i-A*J 1 yjjl l*i • 

JU-jl iiU ji lyLkj jjC;‘j Sy^l J (Stomata) jj^Ji l r » c^ji Jil 

A^WJl A*.-^k \ ^ Aj jjk-i J^)l>- 1 (_J1 ^J-v 2 - 1 y - j*J-^^ll j<-1 ^a1 

« jUI '•1/7' k 4 i ~^- > 


. J! -js-jkl— A*.O.k-l (J: Ic. -r-jjX-1 (JLjjl / j J 

!_✓ k ^3 ^jL/|j? W ^LvLpw^^aII ^3^—i \ ^ ^^ a-w i 

«• H 1 

1 J Ij ^U-l aL^UI A^liJi b^'U-l ^j,* OJ- s ^* J Ac 

*y JUI c—wjLl v. a^wSajI Li Ail v_^ll JZj * JjP* 5 l^-v>AJ i 




^ I ^ w*ta jL*- <!l^- J ^jf^L ijf** jl*' 

^jf’j JVJl (-»■) • <J^-\ * }~« >^liJ-U X$J JUi (^i—■ ^jX-\ ^xJl ^_j-_*^J^ 

i <Ji-l.> a jli = jj t a yj = ( I j ) J i = (->■ J) Jj {*-*> £ I j) -f • Jki- 

^ • y s= j j f= i3 <■• . .—>- = j C ila= j. 

> 7 ^ ^*" 5 V 1 ' 1 ^ ^ i -Jr- js. p.r*^ — ^ t iJUj 

*i>- OUW = ^t^j ^ *jZi t (->■ j) j £ J* c J* 5 Jjl' 

* .Ul J* |^IS»- = \>- 6 tJjillH j« 




L/bj' d>\JI ]-e 

^*J 'j.* liula lLJ- Jc£ \c JaiT J^w « 
^^*~«A- , ' o^/^a.4 V}U»^j - ^jjl ^j~.*!£l)l j\> * (< jA>- , y\ 

—- J ^ • y Ajfc '-^l 1 J VjliT <-l^j 

• (Callus) 

4 ^ 0 ^ Ul .^Jj jUy^v f^T\ 

+mL\ ujVi ^ jJL uu 

(Jjj J ^-i-ljjl^l l*U*l*l& ^Ul**M Jjll 

f Jr: ^ A — *J C^ V*"i J—^ (3 ) 



(«v^—i) 

^iT = jTc 1 (> £}U («-*) sr^ = i^ c J V» JL (I) 

« yjJ I i_j j^S> <_* «t*!- s= j C J 

(^>) d>\ JjT UTLW £yi}’ J* JjdCll *-*li-l jJ*iJ jl -U Jj* j^U®* ( J> ) 



uv 


-> ' 1 l 




< “ 


■ -/* - 1 J1 


ji ^ Vo *3j* ®*^ j * 4a^£" 

^ j j j>pSCll ^*juJ 1 j*^ i J a * i uj53J 

AjC JLaJI £_> ji -S 43 j*A ^Jslc ,** "if 

4/». y^CJjj ^L-*!^ jjc *AJ ^j-1 * i^lvUaAil 

t3-C 4^jl^ i#^p (_£/ »L-*} ^1 frLj-1 i^JJi A*s o^iSC' .j31 

^Jpj 4 jjc l* 4-Ja*J j^l wSI jJI Jjls> <—i 
L y# L—^xa)l Jj^. ^jj^-lj • O jjti J jC ijfi J'-L_j14 

^JjS 4^jJai U\ C 4 ^>JJaU ^i-\ ^ £j**l 



= f s \J \r ^ — T vr * V'*' = 'cA C = o 




J-\j -J'. oU 


HA 


Jr*i\ ^ (f J*A-i *_>j—J jl jllill 

^J^lt j^5"<j»: lf-i J < r J ^y * jr&C-jJ ^W 

Ja* Jl W j^3 cJj j k—i—S^H jO ^Jjl -jU jr j| jCi^ 1 jlfi 

o^U j! i_^j^l jlja* Ojj^aII jijiaiJV rj^ldauJi /y* s-yL'I IjJJfc 

* ^ 1 ly AAi t—Aljj 4^*,xJ *4 .<^a,« 

^jlaiil Ja~J 4»*AJ J<A lj U- J^> ^»_*)l JjLaJ* Pjf Ja>\ : a *\ jf- 
J»Lai-J-i ^JL-£Jj* <J_J» JAtUsi J^\j L-J* j ** >-J1 OUli-1 U-’i/j . Jij- jjji 
^ 0 f -J^—w^i J)l^ ) ^***f ^f** I 4*lat - A t j_£^A«JI jJcH 

• < J - «la' J L* 4 j«> UCL^A 1 ! Jr* JjLajJIjJ Jj£ sA^J>l*a^-^L J./'\_# 

4t j. _Jl alii Jia-V • (_jJ-l J^ * JJbtf- j^Ljl 1 J^* UjH • 0 V J" 

jr* a' ]*—j jr* jJjJ VI J* jw J1 JjL- » JJ^LVI ^cj ^***1^ 

• \j<*.fc?-Aj>*i' jj Latf \ Ji>-V *! 

lj • aIaJI jr* ^JjJ^Jj* (of\ Jj ^Jail ‘. 8 A ^ 

Uli-I ^ Ou 4Jtl*iilJ Aa**\j <jC-j\L jv Aa- j) Js^-V • J- A«j • ■ijJ'l J^JL 

? ^p-Vl <ji^iii *iH-i jJj lf>»*-J J c 'J , '*ll ^■*•'^1 J-icj 4j^JI 

W/Jj ^ii\ V—^ U* \ —J1/^ *“*'UUaiH Jr* wJi-1 Ja*-^ t 0 \ j£ 

. ^ i ^iJ l ,_■ - ,t .J l J,* «_JJ»! <£j **"II i_jJ-l-Jl^U l* j*~>-\j * J■* 

jr* Jur ^>J ^ £■} 7 1 4 *U Xe- (Callup) .^S}\ y iL-V : •; ♦ £ 

» [&j*e *j^~ 

\LH jr* <La (J 4*Jj < c j_-*» j)*» OU‘ JL- v>>- _jr* 'J*^ ‘J’Lllai uf* : 1 \ j£ 

dJJj a m i yx**\ f *4+*A I JJJ1» UIj If by* *\r ^' ^-> 

J^jJJl>JJIj-iJilL» vJlj* ^ fl *J Cl cK J w-'jC-jJJ- 1 ' <> V;^' 

• Jc-LJi in-S^lj ^ JJ'j 

JUJ^U^y y> 



«uii oiji 3 ^ 


,JjS gA.*- 1jJI O^J-3 ^jA 4.. 3o oUILaI! JZJ 

jCdliil 0^0 J Lf A^lcjJl f-ji-1 fUii J 

eJyu 4_Jjl>- j j^" ^j* v _ ? t J 

j y+ 2£> j _/G SAjAc-^/I jJ Oj£a~* jA-T 

SjUJIj (^ 4 (t o^ J^l—i 
c^ aIIs ^Ai>' a3 - --^ U^C" U 1 ’ a^jJl ^ 

1 ■! i*'j . >.—ja_a^ 
'L?j j tfvjLJIj AijjJI j Jj>J>*jA 



( a <\ j£__A ) 

wj L- j ^>3> ^ ^ Li* 

^ IX) j»*a j_*~ i* 

• 


O--^ (*^- ! 

^[LiH 


ui 


(^1 ^ jAjJ u 4ij^!! {J* VA>j>-.l 

<Jw*a£ t l-'l* ^>Ud ^ ^Ul Ja^j wJji ^J,l Ji-U]\ 

J)l «. 1 >^I J\ Jj^Jl dfr JA \^jf \ :( J> Jjl frl>^l jl Jy ^Uil 

Jd\ ij* u jiJl SyubyflJI i /j* (iijC*l 0^ ^Iki***^ ^ C+ji 5 
dl*-JI *-wljJl ^jlIaII olji j*5^1 <j ul <*iAta ^<aj 

* iJ_yJsd I ^ l* j£ p\Jauaj 1 


iJla^ j*ji~lu)l ^1 A^-S J aL AjVI ^Jc cAa ^-Icj 

^1 CS ■ 4I ^***'^^ If- Olj ^ r^ ._.<»j jj* 

»^>cJl i]jo i^P U- Jij >-1 <j 

^aiJlC/VU Js~] j J (Closed Bundles/^^ali! l^i 

olclioi] 1 ! j jj*Zj i 3^u)i aU» X*y- j jL cjl j^} 




( n . JSL_i) 

^ t =■■ '3 S vWf> = c • (') 

^^ = 'o ■ \jf* !i-JJHJi.(r) • ('>A W£j’*-"--^ = 

t LVl j- 0 \jJW iVJ J f ET"^ 

* ^JL# ^ *v* ” 


\o\ 





*' ^ \ j V ^J aj_^-»2 4-»J2.1~* A. ^sfi?jjJ ! 

U!i « 4~Jy Uj$^* • uaJl*- (^j'uJ! . k* 









jAi-! A*jJl u'j C AjJli j£. ^ - ir slf oLl*»j»JI 

N H I* 

* ^_c L 3-i 

V c£*^ t__^—^ AwLJl *aj frl^lj 

0,——aJI c*\j * kas\ i y* V^U -j \$\i'^ *_jj 'j 1 aJS^ 

j*Lj *4^. Lj£j J J-^' ^2^ J> ^') sj^ 5 a_y.iL* L/p- J$C Ja^. ^ jjl 
gr**^ >J~* “^j!.^ 4,*yLi ^ ' j * aL yjaJ! tLk- LUj j ( J>LISL* 

JU1 Lli JS! j\ JJi J* jjTt jloic SyJUll jUU Lll)I 

* O^J*xA-l <3"*J 

i la * r \j> Ja»-Vj OyJLi^ t/Llil ajjjl ijj* JjIcIIJ ^ ^ ^ 

* (*\ • JSL-) ! j^ ^Ui jC.> 

<J™lll \^aS-\j * JA.*W J1 tjL. v ■ <kjj CAt iki ‘. *\T L 

• jjl^l j_£«l*“VI ..«|J[> *^ -JcJUJ^ tli 4) JLA-^ ijAc" dll - n 

^5*Jr- jC LjUJiSi try J>-\ . Oyi'_^Li_j A-lcjS 1 ! ji^V 

• l^» ^ <j\ Ja>-*i/j aJLJL! U 

I^jT I _| L jA* Jyla ^wJiH J ./ ' J/CjJai Aa* 

[fjml J aL*^"A- Icj <*Jr~^_5 * <Jyt*OUUz# IfLt Jo! I *" Jyj 1^- 1J 4&vOjA* 

XhJa£- U j*»j ^ _y^ Vr**^4 V Vjl OUUfliJ^ ^y-ai-^ L* V: 

4 j<'_j_jU-\ aj- J£~l! 4^>V\ {f-j ij(f-J *(f* 

•,k^u* 



JUI SyJj J»L|. j* ir. 

e< At j/lJ, J! AjLkJ! ”J* SjKA* Aii? Jc A*_^j j 



\*r 


j j J j lJ' f. 


0 ^ - 


. ‘<0 joi J. ^L_L; JJijJl ^Ui-1 ^Li l*U> (Piliferous) 
JP- C~J iiaii v* JSC_i ) . Y j 

4 jJlj Aji)a\\ »-V* 1}U- j* -XjJLc- t£j ^j-XsL-i ^ jU\ 

* ^JUJI J^a-iil j jj! At jAJJ jjt* oA_a» 

4 *LJI iUV\ 2l*Jyw t £j1 o'i j*cj -UJj 

. ijjf (jjayu v-^.Ai v_jiil?e^ 



( ir j£- >) 


•Hit- s ^ 4 y^ijl <iJftS' 4»_^.k>. ■= ^j“ • /j-J 1 ' »Vjl» j ^ \) 

* (i?iS • t£>-*r 

t ^^jj*—■* = \J“ • I ^ if >ysJlj jf a <*ij'j_jij»- ^ j ^>^Uai (y) 

* <usu^- ■U~^ j. s= jf 4 vl»- 1 jJ l o~— Ji ^ y»i ■W'*** =s: jj2J^ 4 lyll = t»5 


♦ (^^ i A » *U- jiU yi 




tn> 


* . 




( J" !_> —■'C--' i c 




(3^ o^«a3i *^>y A> j* _31 Ai-iall 

3lj3-J AjLj j aj\*|l3 A ^w wij^ o^JLdll * 3bJl3 Ji^ki ^*U*»*^l 

o^ia> 3^* U 3x$b L*f * Ai_di-^ 3^^ $^£5 

AdJ» A_X»ti-l j j33 ^2** 3 33^3 lb* ^^Aij 3^ 

(& ) (Endodermis) “aJ^-UI l>/J\” jbj s^JUll 

v b Jt ^jOJK^i If AJU 4_*_3txL» lfi»\j^^ • JJ-33 j A^b 

O' ^ A» j!4-- 3^33 ^y* Lol^ljJi o j^Ji *X£ ^*l!at £ A^UjX* 

* (Central Cylinder) \fj.\ ^Ua-^1 J <0 aLojII wfyl 

Aa^iJI A-U-bJl o^lJI J^L»- iA> jbi3 j jjuJI Jj*<III Jliol U 

. Aojuu 3i \^JI jl£ll Aj ^fjl\ Alljla--Vl 

3*3 JjbJi (j IjC* Ijlai jOtdl jj-L 3-1 c-icf 3 A>^j-U Ajljio'^/b 

3j-31 ^ y > 3j ^a>! UU o 4 SAlfc 3/3 -r jlj Awvi^ 

A-W-^l AiialU Aj *33 Af3*3 1^ ,£J J j 

AiJali 3 3^ j* \f* C-»U*b *jb j\ ^ a-U-b AdJc» 3^ ,24 * i 


b«b^ i t® < bbj A> jil^l jjbAJ J3lli7 ^**3^ Ib* i y**3bdl AJa-*M 

(^ >Vl£*“ V: ®/'~ a ^ &&■ bl 

L^li <JVj\ pt! ^ (<_*) A-J^b (j ) A^i JWS 
<b aL<2j&* jlLil Olyi3 3-Al*l 3* *^-‘-^’3^ 4^ J33l3^ AJ y^i/* 

^ 5^ u 4 

• <4-0:.* aJ _j*jz-* 4-5 Aw'icb'l i^CJl ^_5 C Iaaj 

AAji>31 3 j*^^ jI$3U 3j! jl yi\b 3 C J 

oxo’jb 3^ 3^4 3bJ j U! . 31 If ^9 1 jj>^ 



j\ JafbiJl 1^1 Alyaa;! 1 ! \^,zX-\ Ja?bi j jjJ U^i jj-UJ 
jjOui jJ Jaf^dJi o*6f i-i ! jl ( ~ Y ) ci 

. jJb j* jf\ 4jJbJl jj ajWI jj 


JjV’ Jafl \ji ±Xc SjUJI J JyAlaj 4/ y till j j-J*^ 1 jjL-* ^•Xcj 

O* /* C? jj* Qy>£* ja** J^" t jAi-l <j 

jl ^jLi> j ^J)**1 j>aAJ JS"<j *—*dd^ -4 jTj 

£■ J, « _. w 3j a!^” 0!j^Cj «A^j Ja> jy»Jl dJb 

j j-^o- lc'*" Vj j^__id ^aju s_i j* ^Utji d)ii cdb ^/tj * aJs^^U tJi 

♦ ddbJ! /j<* ! j)\ AaLiJl <^1^^ 


A__J Jal*> tjJ-M ^*»Aj J iaUll lOlrLJI jj«^>- 

v Jjl u_^oV aJjV ' A>t*J ^ ^d*j | J&1 jCJj Jj-Jl 

JjjdJ (J oli * JjLJt (j jA ^V'* 

c£j!>^ aJ*^ daJJIJ jc *U£1 Jafl^d (_£*t'* 1 ^ 

)oi J ^S' oij^j j^t Jj! ^ Ol<d_Jai31 ^ ddi Jcj 

• (nr j£~ ■ “C” A • r) (fol' a* jrjf 

r-Vj ^j^di -1JJ JaidH j£^ J Jic»! b!j 

♦ t\Jk\j ^j,>b_iJI ■, —d-1 ^ kla~«d Aai^- Aj 6"”* 

* <jL*Jl A^-ld* AJi> j\a> 

?cd jAj AJa-£^ ASuiall J lid Jalull J ^JT ^11 j jjJ-l Jj 

y *^i & dl*.*J! J SjbjU Jj^JI q^jUS' 
A>i*J^ 1 Jjb 4jau*lj> Jill ^ .^ -« Ail» fc_iJo j 




AiJaJlj aJjV 4 ] Ah. _*jJL A>-jUl! 

jUtA* ^vaj jl *Uj_ Lj^U L..^ dllr {j jf l Jjil Li t a< j*iJ! 

Vj JjIat LI 3li (*j*^j^ > 

uUj * t£j-^ ^*-1)1 iS'^y Jj)l a^jJ~1 *-1/^1 A^LJJ 

U^aT t y V U1 L>^*i cS*^ ,>j-XA-1 frlkiJl lJU 

* nt & \*\Y Jaj\ 



r 

<vr jsLj) 


^ j^u>- ,y> (\) * i J tO 1 ^ *S j" (jL - , 

* t>l ji* Uo^^ -W ^ j/ 1 j?vf (x) * ^-'■ 3 r <j-*^ 

tWxAifii ==0^1/'^ = ^^ ;JL.*\i^l j j^JU-Uai -U ^ (r) 

(0,) ii c jj! = j $ »U- = '_3 t <Jaji <4-i> — j; ^ <cU-'j — Jj 



I + rr . j\ A— »*V> *V; J**i £*■ - t 4 

A- 1 i'_t • *■ ~ ■—- J ^ ! J aLL-* 4j*-j! ^'—* k —■*** J y- ■— - ^~ <—-L_»> 

V J. *j It 1 ! .*i>-^>^ - i .-«a. .a»- V c J 4—*"-W 4» J-IA-' -I-> 1 

*l» ,j l^ipj fj j ^ -^ >-» »J> jr* <t ^ aJ U ii i 

• Ai y]\> ^ >>»^5j.l ^y* 4<4ji-<aJ^ 4_*_ijli *l/j'i Ifvai-lj 

*jA^v \_)i» — •* *V>\» 2iyj> u* *?*tf ,y3 * i ® ^ 

^ r -j.U j I^LJ^j ( v • U j T * #>A » 

O l i^- xJLII , l /- ^1 2i ^.jAJI iiiall Jij-Vj • Aj^uaJl 4. *^ . *l ij Vj ^ ^ 

I I *1 | • ‘ /-I ■* ft 1 **' II •* * - t \ f I * * ' ; l - .- ! j ' * 1 1 

0 *-~ 0 1 <* 13 wJ. ^ ^ \ly*' 4^ ;C^ i 4j J J 'V*T^V' a • -^ J ^ J*^T* 

• 4-li-^ -Jl »J sjajSi 1 4iiaJl , ‘.£-j ♦ lA ^ i_ALj- 1 i?> ! A __%P *— 1 J ~^-J •* yiH 

Jjill j\ »Vjlji JJ i®- y* J^—jl aj.S3\ *3 2~—‘-' > ~2»i : W 

l|« .-» j « *1_£ *_^I ^3 V 1 <—^ 1 Xw ^ w-**^- ^ i—j^aJli 

. «_ r JiJai l j 3j£- JJ-j^:' lS V 1 * £}'** ir *Jj+ Lt.s*^) (3 

(Foliage leaves) Jbj^ 

ij* i£^ jU! l^i* i_ a) tr Jl <j'j^Jtr 

l^T;^ *Aa pUa.' Ij 2^kjJ': *J,i-'j 

jj'i-JI /,* 2_y 2.31cy! j3.i-!^ jLJl j U >—i 1 ^ 2ijjJl J 

OjiSC" Jw^-'j ^jAw* j Jj * 2ij _^JI j 

lf2*j 2ijjJl +\f-\ ^3^ SjlyajJi dA*j * Ja^i-'i ^ » j * A-a-dj <6«-^ 

o\ji j L.1 

ajjli J^j 2 Jll fjL\ ySi' <j\i oJ>>112iiill 

2Jlcjll vil^T >—^1 2^1* 



3 \j)\ oli ) 


\»A 


<Sy-\ j ku:*k' V j[ L_fb aUa- “Zijj£” yp j 
b* pi-' o' L c j »\f ^1 o^jj^ ^ jl oUl 

'yelg^.il b* ub^. ^ s^j*! o'* *•'b" *% 5ijk' 3 Xb-b <3LxJI 

jl-bs buJtxfl b'^jg. J1 k' Lf. jil *UJ'j ^ ^c.^1 

* ciUi j J\ dUr *Ui Sjjll J jop -gy pi dli r ^ji 

Jaii ^uJji olikb ob^dlic- (J^-^ 4*J»k' Ja?l^lll bt k° 

p—A 1 ' pJI Ipb J m 4iL> ^ jl pp pyi p>V j 

* ka* oU-yai b* dj£* Lj 1 (^CjftljiJI o|ji b* 


k* ^ US"*: 

k> p l*U Jd isftjS L>Uj ppi V ht^\ ui Uj Ap 

i_jjjil b* -kd j • ipi-1 (b* Ajjkd jkuaJI Jj'k k' >«bc 

. iblpjjl bbil <J 1Gil_d ^ V? - ^J |,A 7 C*a*^ 

\JUI 4ij p* ^ 

« 0^<*.4.0 ^j<4wa4J 1a 


jJLk J lj- 4^2x11 <jLJi 0 J®* 1 

» (Jlj (Cuticle) ^rk ob ipjdiii' 1^-1j-W V^A-' b* *•*/*■* 

\^s.*i klb^* *a> \>^b' i Sj'J&’j ^ j^kkl k' kjpliJ b'j 

3~} £, ~ ^J, c j- v b'*'—J * ^[. 

(Guard-cell) u a^j'*~\ iulbP’ pb.'^ ^ 

, bb)l> 4,- -.* *1 4x-*At 1-*^X. L jj^- 1 <—"‘^' ijl^ l -y g »■* bis-i^-l c)l>b^ 

„ bji cjbT (Air-chamber) py, J1 j ^iJI (Sj^r.J 



\0^ 


j, j jLJI —*> Jr* 3 ^-' 


A) j *\! o Aa^j • <5 ^~uL»* a5 v * ^ ~LV' ^-Jjl jU J XX 

Jj -A>-} ASj J J oydjL* ^a J pI^jLI 

£ laA»y j! 4;^uH ^ A—(__! _/V*^ 



(n i J£-_a) 

^ii]! UJl>- ^ | ) 

LC) . Uy £KJl ^uJI (^) t uL-jUA 

• ('>* rr • 


<-U£^l SA.JU 1^1 c:& Uls 
Ul# Atfe^Ji ,*_*ju <_^ii!l ji$^ 

• ^4X4 jlT A a.,x1vu^ ^1-uiS^ 

A_ ya^x>- A_L $4 O^Tj 

jdl3UL^ j.Liljlii 
Axl*> ^a^ (Transj) i ra t ion) 

JjUI diioljU! JjUUJ 

(\.jk\j jj-\ s _ 1/1 <SJ*z l£~^ 

«-U^l oLJI j ^j>-ji s - 
(Respiration) ^idl 4_Ji^- 


AaL^I > o ^. .>■? -^A 1a ' ^wA.<»^|l Aij^ll 

jli>x4 j\cy ao'UI /yI J jaj . (Mesophyli) ff Ak^yi! 

S^lo^ As-jf Jl (Palisade Par.) a, 3u-JajJ! : L* 
Jbf oAaj (SpongyPar.) iL^uL/^l luJLijJI ( r ) J ajjjII j* Ijj 
(fAiai ajj*»( *\o J^) jj . JiJi S^l C£J ^>51 

Ul^U» 4 Ic^i Aj.lljla.kJ £ AijfsJ,! l^Plj Ia»J& . A*jj 

oliLd.1 ( j*jJj yjjll £* A£ li Aj }\j ^Je a)» 


J- J '}\ oLil )_* 


n 


,j aL l*}i> Ul 4 1JL»- ( JJui V[ 

4 o>5"A^U- S^aJI j 



t 


(\o &~~) 

i *J *| = «-J • 1 -ukill v X *5i)J j jU £lk> 

* V * j*~ = r j 1 = l_A 4 i-fc-llj. — (J 4 Jji y — 

* {'>* u • '/£) 







JiS' l_j ‘.y)i • j jS$3l - -XiAc j J 

• A_Jl3 A,J1 lil^Sly* ! AA_^ 4 j J^*)l l> ^Ai-1 0-A_A (JL» 

JC- jJljJI <y jtkJI <j c^l* ^4^ 

. JL.^1 ^kJ 

^Afrjifl>^ * »AJA ,3 j Jji iijj ^^i-JI 8 ^r~5^ u* *"* s# • *\ Y ^ 

j>l!' ^jj* 0 ®-i* If' ^ W 1 *! S' a ^“, V <j^ *h j^j-W (3 

^-Lclf J cj_j* J vljiil (jlj jSl J^lL-j 4^jLxil L-yO) \ <i a jy- l/*^' ^ J 1 *-"J 'j* I U 'u V A» J 

• *5_yz jt ^ C<*t^u»ill JfCj* J • 4*i l—O l- Jj* iJJ J J <S*> LLas’Jl J 


<y ■*'*' tL * J* l/ 0 ^ j J^l <--;^ *3<»J J J_*^j J> b- : *^a£ 

.. .-_* *b# i J ■ jX~*y> i /aj l..- iji-* \j ySM (J ji l fJun V^J«^ • b»^3 lijJaji Lr jJL” 4->Jt 

CLw Ji 4-x»jJ ti 'jj i L^.ai-i^ *0-1 3 -^» ii llasl-l j* baj»i Jl-Ju j* 4_!a^p _H*UlLji 

: ^ Lr <J^ ‘ ■^' J ' u -4 ^ b \ J A '' Vr~l i** 


. 4A IjUa*Hj vl) _ji" Jyj bljVt l*fOly bM y j^jLJI j ijjjijl/^i*3i ^ \ ^ 

* 5j* OIaJs y> ^J>\ e »j! 0-J.i ^t) 

\ JJ l_x jj • iJ*>Ull OliLII J* yS V; Je-J* ^1 i^U- VI 

• 1 j^j * 1 '— j UlL« 


^ Petiole ^ 3ijjH y* iiki- ^1 _jji jU- 1 ! j ^Ulli ^Uil : *\ ^ ^ 

^L»lj • ists-Vj- • ^laill 4 jU_^)^ tlr* £«ay ^mj\ jjUit 

• Uij \ liita J Vj-1 y£- <U.J oj Jojil l uljJL» l»i) t 

j Zj*y ^ y yxjj\ S Jj\ b—'J%i ji Jijts-tl* ‘A-U y^~ : V • £ 


iSC y- J.«j \-l* 1*J.^ 




* 3 -^i* 3 *S\li- 4&- l»J ^ Ui ' 4 -a ^ 


^ . S-U-lj 5i>j JliJI «L.U <L»JI (Jljjjll ^ ^>1,1* 

*L_ll j i|i -c \j Cj*jt I c^4i I Ijl wjUb^Ju « ^ O' 

1^1*1* JiljVr-Ji if_ j~4*r JbUi J—(0 l^‘ jr ^dn‘1 j\ 

8 J.>4» Ji»V_» wlijl Jl jiiJI ^ V~J1 ■ c ^-**j 

• ( IV j V\ (_^b ^ iiljSj j boJUx j 





(jfbyl vdLJI ^4 


nr 


JjjUl <j Jj^l Jai‘ 

o-kd*- A>U J oVT JlC" IfJ d->-Wl jl| j| jc*| i aJb 

* ^JaaJI diO 


JUI aJ — JUI J5 Aki' 

Jjljyyi A— a^j fLf e|ji£ 

<r^J* <j, b J ( *V\ Jf^- 1 ) J J a>ivaJ1 
J* A*9 J^v—- Jc U-U^ <1^” 'JA 
AiLiil AatwS^! JS" JjU l^U ^jL^il 
AJjjllj Ai^U! JUI (J l^>- J^i Jj^-v jli 
^■jU jll Oj& jll l *>U IJ A 
L> •> jOj oj_jUlj js^’ <3 JxdJI 
odUf Ado- ^ »U 3J1U Aj1a®j Ul*>U 



*.! " U 

^ ^ 3' -? 


(■n >_i) 

IjUL-L. U^c Ullu Uaa Ijtj ' J U 

oU> &* Ufe UjjJI HuC. ; -ff = S 

(nv j n J^)u^. jc. *>r ^ ; f 'ui ;;yi >/y\ = > 

^ 5 ^ oJji,^ A_U? aUI JaJCj * i3j J = J $ J» 

Jo jljUJ U1 ji Ui? i AAj (Dermatogen)“ U>-jfUjU w 

aJiaj jJ( *U>-j) l*jjJl -V*> d*>UI ^tkUl A£ li Aj jlj 

Juc julU! dir jjC Jjj 4 ^iJI htfl^jll (^i) (Periblcm) 
Ld-» <Uij jj* I jll J 1*1 * oaUj aJ^ dir aUI Jcl 



•“JJ- j '■ 


;i £ — 


i Ac- <JAA^- A-£J^ 0^5^ c^JIa y O 'laL^- 1 eAc^J 


fLift' 6^ 

. oL_lU 


^/dJl v • _j * A*L^ a1sji> ^ Jj*a^j 

t a Aft jj . J_Jlcj5l lli; (JJ (Piero me k 

4 £^AAi ^ 4_«JsJ! ^ J_- Ji JiL~* Jc 


■4 f 


$?£«! 


. vyi fjj-' 

^ oLJI l* Jjlj 

•?ck^ jLc ( j ) 4oTc^ J6o 
J/ J?C ;_§ JSJJlU 4sjb~A*^J^a i 4ja.jit 
*i,.|-| f-j .j, j>-_, ol-y:;. 1 ! s .ki 

(y. JC .•) J *':' <i £A li 11 £v )l J • -A^' 1 

• ^>LJ1 JSw.ll j ijLJl **i! jS^» juif* ^—— tkj-lil ^ ■ y ^. 

Ji i \i->. = f < Cr.-A^ = S oji i—jjiJI ui . u-^!lj 

. ^ J'A =>« t>* = . ^J| J J, jVi ^ ^ ;Ji 

- <U t 1 ill 1 |1 = t w " 


$ li j jO.J' V-^ “ J * 0 ^ fJ.A ^ 


* *-b 1 ii J j' = j 


Ijri,^ vJjlwJI Ji .jC- jA 1-1 Ji ^_ aLxJsA — jA.il IQ 4ja.i» ( ) ) 

J.i^ J'jkNjj x_/ J;ij i jC i A>-_*j Jlil Ji J*JL*JJ jl 

UiiJ j. J-i Ji' Jll UU^I JUM iijU U-Alo^jil 

4_-*aiJI l^Ui 0t— £ Ij Wljjl 1 Jc 

“ i ji-ii s > jjlaI! «4 ju i^i j* jJu. jr u j s^u 

* (Root-cap) 




m 


_J ii- I 

^ t I** 


y A> J*)'« ^ i ^J* ji Sj _**.'li'i ^Ij W 4/1 uiAj j 

A*JLmI J^i *A S 4—',£> J SJ *.\i- vJV?L 

- -' ^ V"' ' ' '■> 

fU*j (nA ) j 3 

* ^ l i W •\aC’ W Jk^ ^ 

l£-^ (Jr* 

J jfc iJWjJi jJjJ. 

ljuv ~S\ { i ) aJc jrJl f (J;) 

t-'j^^i 4.JjV. jj.>~\ \^i* 

ry X a ILu X+Jx^mJ,\ 

j* ^jU:l U . J\ Jtf j 

UJJi ^ (Caiyptrogen) 

AiLu^ ,J \ *k* * iS 3‘~ v " l ^ , ' , “ 


r 




* V, 


H • < ’ 1 

Jl J l_M,- y b aJ^U.* 



:T 


) J!-^ 


ijj’-'j \ j [y ^ 

dj& c^Jk* j L^uj a~^ A-j 
^*i5j ■ o'i-U' cj^-S (-^ ) fV-Ais 
J* aJuiil A__JaL.I! AiLkli Jy-yzi \* 


*■ * "*«■ —1 • JV* ,_J jj 

"■* • ° ^ ^ ^ 

al ii «?*>- j k^/ 1 *-''- rz^ ^>- * jr zz^: 

y- f j^ 1 <i 

■f j* j V->' = y f — 

» ^ 'i ^ ^ *■ Aj j*i»> —- j 


« IjAc- 


j*~» ^'! Ai j > «—.^Ji AiJa!> (^ J a-ki^li.1 ^ ^AA*-■ 

X) jyai jil ^ u - > >^'^ Ar^. 

« A. _■ly?'^' 




if ! 

yj J 




j -iX- \ u—J y* j O J * ^CO J ' •* j --jj j j j y ’,-• -,»S 4 U Ai ' ; Y ^ f 

»l*3 *&'+• S-L* l$-»V» • ij* ^ OY-aJ J »J YH A^bj £-J. iiyij'i 

4,OLivj i Ij i«J> '. • i_^ASi- ,'* J y^j * -'• j (y * ') _UU- 

<*ArV'j J-iJ-J » j-JJj ; . «J 1 * 'yb 1 ^Uaj y ^ L_c*j j . ii jil'y jT^si i j> 

* j^J 


*VjVL > ** J* 


V* Ob JaJ O^- j 1 Jj 


1 J iL- 


l^U « 4-fUijU^ JA ^yi Ji-b jfcj 3 ^ j OblU Mil ; VT £ 

' <31;./^ ol*lubi Jj\ oj^UdWV^-Vl ii*-*i/* r^ jlJI !j 






»«/j ^ ft) 4A.4.4*3 

« *• v V —/ ** 


yic- J ' 

jUJOl olrUl \jf j 


JuL-j L j Itolh 'S~> l> lJ I ■Ou Lj J I A*; U^a£- — \ 

* oUl al»^ Jaii- *1^*^ 4j£y U*J^ 


. (Physiology) ff L».^oUl ^ ^ £yi\ la* j 

t^JuWay j*Lftll «t^4 i j ot'UI o** 

<-£~*y <Jj^ t ^^5* J> j-^-jill ij* ^ y\ 

. (Plant Organs) “oUl *[&.]" ^jifUijJI d Ju 1^ 

* A tyZ Jc- cJjltjJi JT j! (_}! AjJ j] Ixil (j L. jAailj 

i._jl*li?^Jl aA^. *LilI lj-5 $j 1^1ol i^L? ^ A, i~l fj*> J u a .31* Ac- 

aj 1 !^*-1 4—~>•jli^l j* L_C 1 - Ulr ULi 

*•^aJI l»“ jijJu ylc 3 wa1jjJ! jUJU j^sJi jaHj c a£*)UJ 

•*Xa ^L Ijli j^~\ <jotuiiljSj ol'UI aIU-,^ 

* 4j|h>ii \) yA-\ yjb \jjflJI 4i (^JlLjJ iO ji ‘ w>Ae>- 






: f Li! fc# Jl ol“lJI cJfUy fJCZj 

AclJa*<?l j s-LlJI iX* ^^lyaX^li X^Cfi- o-L* — A^ljjJI i^ifUajJI 
* JiijiJI oL>- e-Liw A*?U- #L^j ^ A^a^a^-j 

2sAfi-J SJuJ.<^ jljJ^L, A_v2liS- a.L& — 4_LbJt (_jflj tlsjll 

. £j -Jl 

* j 3 lj -S^Uj (r) 

JC. iLu- »j' Aj-AwJI A-l^ - ^«ai- Lie — Y 

^ tal • oirVjJI j d 

^ 'J > $^> *)Lli «'l_i' jl—ic A»-j.i Jj_j» Aj-jJ (J,i oJ* J 

Aj*-’ t ^.« tl—11 '*- Awl 4*J jt /y» lujl JUfl» 4j ls * I, ^ . — ^1*0 

AJ.1 olcL- «v»l aJuP o>9*"\ Uw » olJl 

0* J-£<k k ')U-\ f*j^o i-iU A.Ji>-' ajl *&£■ ^ ^ v* 

« ax*U-i «GjU V[ oLJI 

AjftJlZs^- A>^\^ OjCS* ^C- Ai\i-1 ajl»_Jkl A*jLJ 1 o»A — ft 

ljl-U.4 Ufrljj cSj u-^l lil C <i j^} A lA 

jUJi 5 Jsl~a Ji jl a>_>5 j (j* 

Aj,J i!i ^ . j * ^aX^l -Ai (jlS^ Aj y&f- <L&'jr* ^ Oj^Za 

* k^jLJl j aJsl**^ 

Ap- \ « * (J AaU>l ajt—Lj_j f-l—jl-A-ai jU (^*iA jj 
: a*?L iJI oHJI ^ivl ^ W^j 



| .liUJLJ-l 

J 1a _ A* 

5jU-1 » S t. _L 

.u 



V1;C 

A 0;V 

1 */r 

. ^ fc - ij ' 

'V 

V Y;V 

Ae ; V 

' h* 

. ^ _1)1 

\ *;* 

Vo ; V 

A®)V 

u ; r 

. „ 

& j 0 

V^;0 

AO;* 

\ 0; • 

.A-^ 1 


Ai ; r 

A A;Y 

\ \ ;A 


*;* 

1 i ;A 

^ 0;Y 

A i ;A 

.c^ 51 


> M 

^ 0 ; • 

• 

O 

< 


*;' 

Vi;\ 

Yo ; . 

V 0; * 

... , , , ''•ly 1 ^ J 

V 

\ A; * 

T .;• 

A * ; • 

... 'S/a*. J,j Jx\±l\ 

\ Y 

\ r r t 

\Y;AA ; 

A1;l \ 

. f. —^-: J ' 


1 r ; t 

' °r 

A 0; • 

... **jjj 


^ y » ^Ijo j La*** 1 -li A^L-JI jjjJ! fj *-1_LI 

olijjJlj jjiA^-Ij A JaW jLi 3 ! (j l*\j ♦ «Cl LI ij \ o (9 \ • 

t> ^ p ^ 

tl—LI jl-\Ju JjL jl j-Os A^ijJI f-Uic-^lj e-I^JaJ-^l 


» Vo J J 4 ^Lilj ^ • j Vo oj) l* ^ ASj XL1I j W 
^ ot’ j^JIj A^kll jjJoi-lj <^iyX-\ tj* ajILI ;AJx\ J ^UJI A r _o_> 

• olUl _ii#j jSfl j 1^. jjt5C Jil \l^l j 

»A«- ^c lfL» —^jlj £-lal)l_j UaJlj jj .A-! ^ - j a ULi oj * v v* ^ 

ojt I ^ 1 4 ji**o 6j\iS~ IaUj ^ *j jii- l~^ Jz 

* 0;jJ^ °Aijjj’ UjljJL* ii»-Vj JAlcL* J^"j j jl« ij 

<il;j' l^j oilUj ^JsliJI J\j jt 5iU' ii j».dl;jT : V t £ 

* V: JjiH J-oj <«/: £-~5!l I^Aa- 5cjUiLI ^cUlA-1 














^* ^3^ jl-L—J,* i U 0>lS ^V* 4iti-l 

AaL.^^ sJ^lS^i,! * JkS *'C Mj >■*' A Aj y*yt2£- J\£r 

* V^ j * V ^Jl l-uJl y* ij^LjJI Jj ^vesaII 

£*b-i oVLJI /jU’u J O^yaT ol5y.li AC\i Liael Ulj 

Aiyu^l j*c Ua ^ ' ■> f* J* J’ 

* ^jC^M4*3 \*A ^Ai «A3 ^ • ^^ViwJI ^ T* - * C-1 1 

0 ) ^S\i' v—~»W 11 l-*-' 40>-^ jo ^ y*J (t ) _»y y 

« ^ jl p^>-jj^ Jc J^-Ol 

* 4Ju>-jyJl _/l£. 4jyiJ! 

»j>jT~A ll yz^lj^’J jy^^ij olj^vl y jl^JI y> ^,-JiJl 1 -Va pljjl jbt 


r* 1 


jl'UI 


^*>- /^* jf ^Jj-^ ! l ‘“'5-Llj -O'Ji-'w I J.; ^ \ J 

LliJIj jC*JI ^IjJ 1 ‘LjIjJu'' jj jI_^ 11 ^»lj. *L_1! ^ l^lc 

• oljj^Jl jjj^ £\>l> 

•i}G j s^* 1^» y» ^CJl j> 1 J^T — ^w!l ^y i |^ 

j j^U-1 4 j:1jj‘ 1 5jUa*)l (j 4^1 j <JUJi <j A>-jT ^aj 

* jJ»^} I <i.. < - /»f ^ JJ~Tjj 

tJt\jjui>y(t ^ -iij jl jj>-S^]l &\ j^j^-) 

V*J Y • l% £j \A J'^ Jk'^ J If - ^lyJl 


\vr 


■j ; AA — .A -jA 1 A* 


»' 3 \y.'A 5vA , \* Js. 


U UAi ^‘w ;i *-^1 U! 4LJL! J 




•'•ill U! XLlt 


cj. jy v-i a , '•• - /'-»>• u 

j^ji juj^xui j >. js ^ jcj-p 1 XU.'j \. (fv 


. <3 U 


A* > aTv _1! j o J f ;n: j'uJL* \c 


S'\j *Si j a>j>.( ^ i>IS (r) 

j j3_A~llij * >»—a*iS J>wJ U^j I A?uJ1 

* (Yeast) (SyA) syA A J A U*j 4 

j^£>j *\J»1 y* ^ ^ o . . j <yWJl U=\i L* y» UW^ y o «—^ \ v t ^ 

u^ w \ v y > 4 j sCi' l»»l>yJ ■ y» U ^ *\» .—.o \ ^ I) i_j9^- lj«L~ L j^Si» 4ij j *J **£■ ^ 

i- .9 ^ S> ^ * S—1. ^ 3 * * ; * * (W* ■' w ^ ^^3 -3 4^2^ : . * ,.* 

J^L^I Uj^j’.'O .—* ) \* j) jU i _ r J IJ ^* k— Ataio- iili ( ') 

<>.UJ AtV; 6L-y: Vj yLaii* —> jj 1 jVj^LsM y Jif iid>- t_*j£ j) « ^^^^ JAi 

• (*J^ JAA*- 1J \ J.J-A 4> li J\ 

|^* ^ ^ -J* ^ ( J»I _ ^j yt«£. ^y J*i ^Ii3 j*a£-\ 

(Bunsen flame) ^ ^c* W ^ Aj . 0^-^ 

* ^ ^y •jitj yi>-\ ( 1 -L-53\ y» 

OjLyiJI <J Jo-Jl ( i ii) A—5v—— (A 

“ „ - 1( ' MY TT \r . \ ' 1 

y>=XJlj SCJI If*" Y_^ olrLJI jf-S (J j J-AAj iJiy-Jl v .y 

• Aj ^yJ ' \-ijJ» l^>v* y* 1 j PeZmJ ^jr Jjj 11 

A«^—1^ (j t * i 0 c/j ^j'lyj_ jljii> \c i mr oyOji\ 0^-LC.J 

yr, oijA.lj.pl ^ XL1I j \ n Jl t r a 

* oyiL* vj^l ajjA Vj JA:^ 1 j O'P*^^ 

fijAl,J -AjJ. l£^ ^j t 4*j y 1 jl j>- ^ 



CAJt )_p 


m 


*5jJI y JaJit ijl Jiai. ol'UI Ay_<Jl y ;j j 
. (Invert-sugar) 

• .Ql J ^J1 itoJ 0 Lil ; Vo ^ 

(Vi ^_)(j 1$" ^ ^ ^ c l>^ 5 “ J;^ ^S*-* ** o £ i j ll U <Oj*i J1 ^jMJi} j£*~ \ (1) 


u aA ^ a ‘ a* *1?$! ^ i-Jtitj Jji* ,^-^y ^ ^ -J* \ • ii- (wj) 

Jr* a*j j Y 4 *A—* j ^ _y^' ill j«x> j 

' I ! J^ ‘_ J ij^| 

Oj5C«^CJy £jiy ( ^ (fc) 

^ i^y * QjtS'^ (Malt) A~X«)i 11.11 6 _^<JI ^ J 

(Jj^J fiyvL* 6/^1 j\l>-^J JjljiyfcJ • A2 vjL»11 

p'wrfl* H < y^j> Ap-jA) ya) 


a*>- 


oljAi^^CJl \aa Ay*> ^ | ^ .ii ) LixH 

A^Ja^ j ^y£*> c3 ^ ^Y' ajQ *A»Ac- iZjliJtf y» A-S^A* aA-^s \ 0 j^i^a A? js^zC- 

jfl j\ >_l^Vjj Ji Ai I Je t At ^Ty jJsJ ■}£>* sj~» j\ alj! J j>~ 

0>|jUA~<pv‘) ^AjS^-* A^i-i^y^xS A 

a»\££ uj^ aI-\ j 1*ojl^ ii^li*^ 

0 » A*_* 4 -Xi AiU-S v_jy>- (j UjJI ^&~y j * y-jJJ frUuM y cKat 

Y* • ^ • A«-«*«Ai> y^JaliaJl (_J_J ^f'“A-^ II \ * 

^y2 aj ^ lj>I ^Jc- t? il*^- 

<L+£- IaJi^C ^-U a*-I ajLuIj 5jbr iJIj^UJi 

Aia^*C-* y^UJI olijj y Ay^fcL-^*J>* l^jJi * k_j JfiiiMj^i} 



*0 l^l yj U/tc (j* Li)L -= j * ^Ui^l ^>i> i—*stw 

. ( J>^ ) * ^ Jj (Excentric) 

^aI* Jji^MjJil')l\ l J ' aAA ^ -b>-jJ 7t4JL ! l 

»\y 4j u M ^ —yi* i— 

* ( m J>^ • r) 



(*w j£—i) 

' t>* ^1-H (y) iU = j : ^ILJI j* iy (\) 

* *fs* V" u* — <i $ <—t»" — ^ < uli j-JL) I ^ i ^_>yy 

* (U** Y \ • O* \j~* ^Jr*~ (t) 



jii <?j£\ ol'dj* frVjUl jjj olili j Lt 

iSjO* • i c5 ^j sij&Jl JjSCt Jfij <L 

. l$k*j j 

S/Ju*9 (o) 4 j ojjJ-I j£jj 

* (Angular) <£ jljj 

l^L* A<>-^j (e jj^*^^ } jl jjSc JjH o^L_H 

y*jJ ._ -Aaj ' -i*J1 _J^1^ i^J \ajC- Wj 1/._wi 1 Ji^lai l* 

♦ L-41< L?6**JlA Ojjl 

■^lA^Lr* "*4>>Lit' 1 *i'jii j^j lAji^ jIi»*IjJI ^y\j 

* _/ U vk5"S sAft^ « - yyH« A^~jj_iJ! y^S\ 


L* ^,-vTjU , L La 1 *u>- ijl Ojj ic , U-l' w 1UJI ijl£^ a* 

*• v^p> * ■'' *• '< O*' * t 

AUsT j- t #j4'"j^yi” J “^ jjyji” .> 


c ijjjiiil t^WUl; LaJ L[ jit jaIj .Jjii J& 

( J^ls>- A^SLJj ^jA LljJi k~*y>- (j Lj >-ja ^jS» 1 i^jsle-sxi' IjA <jl ^ 


(C j^~*\ }! j\a ^11 *1! <JIj ^ <Jc._j — « <11 oVjaII 

« L»JL5j_j !j.j£~^L>- aAo^I *■* 1aa!I ,Jc. LIj 

* ^ ‘ j j <jii) "^j\5 j& ^jaI! a*>o_j1\s L)j.5j> LijJI pcj&l «*!—11 

Lilli (wLijl X • * — \ o * i^A-y2-*~ ji iiW 0Ijl J^~ 1 j[ J 

* >Ja 11 ^ ^ t_)la»tA>» 1__J 


jIaj^ '^•j ®- 5 ^* l/**! <3 ' L ~^ 

* 1a 1 A-JiS^j^lllj> I <—liXi Iajsj L-i-L-5 -^>*^1 ,j^ 


wv 


S i-'S-- '-rf'^ 


Obj3 ^y* a ^La 3 <Ua5 *jz+»\ji J,j Uw \ VjUj: ^ A—yz£j 

* dj3)\j j\ -Uj 

!*> ^JAL Ja-l5^lj jjvC-j x ^ a <f' *j*^ ta .a*——J lj £*ji)’ *jjr : v *v ^ 

Ja yi>l_# LgyOl f ( £j*dS ij*j&\ Lix'1 t—Jjy- ^^ai-lj *'»—11 j 44»j -Jj* ta*— 

»Jjn j» jj yJ ij-Jl JC—i '-f*.J^j l y-j y* Ji>-Vj 

* *-s^“ \ 


«jj^ !a.t£ '■) • .^AlW Aji f Joil ^jwjLaMi Ijl* »Vjl j »jj> ^Lil ; V V ^ 

- i • - 
• 4 . — . 5 -j -’J 


; ! f I . 

\C- • \t,\ , ,* 


i«zA J\ ii j^jJ' v .dj■ 4 ^ 9~ jjnti\ 


t <: *.•*. i /'i i v. - »-;i 

.- v j -v' J ‘i j 1 —-*- ; 


^ i- « . *^ 5 *- : 


• * ^ | _ « p 
0 J * <T»3 OJ J' \a i-\j J 4*J -i ^V - 4*jdf 4*2 ~ 2^ *’^“- *^23 ^ l VA *f 

• 6J jig-1 1 ll ^li-l , !*■ ta 4 J ^jll 4) j—t 4*A- I ^V- ^ C“) yf' \j ^5 jk*a}\ 


-'-’ v>' u «=^ d —r 


II 


^j »1 — 11 (3 I—!j ij^ k J* ^ ^' ■ V A £ 

r 4tl— 9^ 1 4-i» Jf_jljil il_/ l_f ijjl 

^-LcJljf" jfA'j y* -*^J is*" <IL 


J JJi I U- a <Lii (^v A — V ^) <*’iJl J IjLiJI yyy <yA 

J ,*zhj ^LiJaJl «U <S_r£ »\Ia*J- <*la» J^> 


■ * -i; , •, I ■- :• v; i * ■■:, 

1 <«> s-r- "JO _fiSL>* J * V-*~A/l 


Jj>»-~* y tIjL>- ^t- y> : jU .^y LU-JL-9 - 1 : A . 

-^l) 4/ ■i"J J *L1' t/* ^ f lA““^"" j (^ ! AiO^ruulJ^ CJjil 

j ^ ^ • J» L) Je l^t»J «U^J JAU « j* S-U 

w^a* » JU- »U <i ^ r' wJ- ^ * * *** v (3 ^Ui >^0j • jjU 

*y tj (>» * ^ jVl ^-1 <-r^.^ ^*'5^ j J* taJjl *4_a ^ L JiS ^ ^ y Y . 

I *wA^tj * '^•'ifell Jl V^ ^ Sj^ 4jjl Jyi—£ Jai» ^9-aJ ita»l l!^]j 


I 



OlJ! ^-p 


* v-r* ^ kyojd-l-Jl i—-»*>U- ,> i jt ^ r (ydUiy&Vl 

iU'lAJ iai «.- 'ai Jj'li-S Ai-V jt N _y- y U ,^-Ul j Ui)l $j>.j 

* t -r'^. ^ 4 Ap d Ai Oj£i O V JUi ijJl y» <Aitk- J*l\^- 

^ * ”^ JJ.1 ^ n a> - \j\i • y lid I ■_ -1 j- *_L* J_«j 

* 7wk* J *irf- 

e_- ' 

* Islk*jtuAa IpJl ijd Ai ji lil • rvJ^ djlj~ j lid! <C_^_/y- 

jj> ^-XvaII <«i>LJ1 (J^a ^55-; — tiXjy)^L-*JI 
Jaiw jl tc AJLs j IftA^c- Jjl j dljjJ-l «Aa jjSJj » 

L P**'j i ci jij.x.J-l <jXl Ai-ls»<J>» sjL-U y* alX jT"i/ ^ 

Oj5C' aSU»<j ^UuJtl aJWj l>^li-l _^uJt 

y y cJc.* *j*yK> yx*J\\ aiU y* Ajadij olaX? a J_y*0 ^Ic- aAft 
li» iS^oAii-X (d«>LiL!aJI JaI*X'■ yj • ^LduNl y i-.>^ 
JiU d->A^- W Aj*^ dAlij |*j*X> y ' AvvJi A—~>jU-X cAfi-iaJI Jl£'- a* 

aXU A~*j^Ai jTjjXl aJA- j'iAp- y 

* J *\£ coU:Xll ^3- 

Ic^jJjUI." aXW jUL VjSCil SjLLI U SjUI Oj- A5j 

« Adll^- g\j\ JyJ^LJ! IAft y» 0*iX Ai tf^U^a 

oby^UI a Aft y* jl JaJlit oXJI (jijA>- w 

* Jjl' u- IftjrtC 4t>» 

^^LiJi Jyvai~l J _>y^^ ^ u^}* ^ 19 

5A^dl jllyli AlljV Ji Xjl/jly: 3>^l iXL* ik-j^ j^JI ^UU 
^JaJl ^*^11 ctili aS *^*\)^y.S ’*^1 ^ j\ W* 


(j jl jjll M *-a* * ( I ^ ±)) a^c 

' o 1 • " 

,_^jjLiyjl wiiw-U-uJI A^^J^j Ajiasil oL Ji]i Vj 

tW^ cAj*aU 3 * U>cj jjU-i wJujJ i jjjj& 


viL^ j^k* aI^) 2 dA>jk* dXi 

* ^'l tJlsx^-u^ 6-X^J 


* A*«JL^sdd Ai^wi*^ jlj-W 3 jj^LJI 

jJiA (jt Ai Aklii^ A*>* c-Ast^d jlji,! y* lyaJij*- aJc- sj>~ tali 


j+jS '\ 3 A^ V' : r J jki! 

cr* *4^ V-*^ J* I ~ 3 <_?** 


_* y<* £ jjJjLJ ^\£- AjiC^- 

A_jl J Lll 1 Sj^ j’ \~fj j 


AJu)_jjA~i>l aJl*-*D A*jli* * _c*y?l j^vTj 3\!i Jj4 *>Ui v HL^ 1 

c*L*j^ ^ jjdA jjJ\^5 A y* ^oL*« N[ *j/j 
cl^jjV Vii ^ic Jlj>j>sN (jl 3A!,3 £jj C wL\> j(kJ1 Ja*\£ 


J**\>- 1 y J ; *«JI ^ v _• y* o|jj|^L« (Hydrolysed) 

y* ^ ^ . *^kv ^-i_Vi^v^‘i L o \^ &-A^\ 

y jS' aU yc- y* y*j A# 2 >\ja 


y* V| * Uik* jjJjJUl (,3 ?rj-£ ijl V Aj jUAJI 

* lf~* 03 ^" -A' 1^-1 J 3 3 r AjL*J 1^-1 3^>>- 

ila—-»ly AjjJV' 1 a!^ ^1 \j » 1*^-1 olj^j>> 

-Wjj, * jyx.llj yS~' t>U*d 'y > ^t Aiai^l 


3 Ukt* 5jli "^Jl^^Jta j jT jX\ olj^jLJl y* y\ 

(jj-^i 33^^ Akl'Jtf-ji oJu»w» jjK' If \j L Ua» -A >-j J {.03 ‘Ak 1 

: ^ \gi £f~* jA jjiiiy*^l , ' > ^J*.wi L_* A_-Jvy?l pijil Aj 1 ^ 



5ilt* JaJlifc j 1 ol5^ oAa— ( \ ) 

Uisil oljii'-l jl ^ j^-V' oJ lij , j_pCJI £• <xJy\ 

\j^\ jA^lj ♦ '4j^ (Gelatinise) SjU ^ Jjli jpZ SjU Ja* 
c_Jlc dijfj ji£, .j* i ij.z.j jl>Ji wJL'Sj ^jaijl 

jj^-fe^jL-^lj *Uj>fcjJi j jjJ-' ic-^Vj A.^wij-JI A^Jsj! 

• *■ * H •* ** 1 “ 

* y* U* s-JUl jj.*^ 1 ^jvOj 

JjH jjJJ Jjl j! (Mangin) jsfG j$"Jj.j 
w-*^ ^y* *u *iW! oLaJJl l.ti . ^j-a^V' Jc i>* ^ Wl 
* ^ j jjIA* - t/* <ii jU-1 


^ 4 s * <iy53.i C-j lj yy—j^TVl' ^ y* ‘— J '\j jJyGw_yfOl jpcL y 
^ oA_* yJ • 1\ ^ s % .b ^ 1 u y) j u dyj 

. ^ja*i J ojUi j 

^j* 4j ylA-l jJ.i-1 j 4 ^i — o()ylyL«uy*>.iVl ^ y ^ 

(Suberin) J t y*” ^ 4-aT jl o->l* J- ^*0^1 Jp o)j* 

^\jjj~*yyfj\ JjfeL" .aljli dA r j jylyUI J4 jl-GL* ^*> dUdklU 

(y y$CJl> ASjyiU S^U.1 *L^vij * wVLiJl OywJ (J <0j-li**! ^jjl 

1 -1*J^ J A*-> yi A^»Lm4 ;jU (Cutin) 

4#jU? jyJ! jjj&z^j: ^Jiv^^jl j 1 aJu _/ jJ! j~l» X -1 

jLU* j\*x£ L^# «Jj]j 1*^>U frUL! ijiJ t ^cdili j^c. L^j dyuaji 

U^L^?W b»* yf j ol Uli • A>wi k ^ ^L-il 

* Ijr*" (J^ ^ J d-il* J "*j£- y* ji^-^ 


* A****- j** ^y* <—■ * u 1**11 

• jyj^Sj' jl jj[^- f I ) 

* £A.*sdli W twi/»>_ 1 a*j jjj^X ^ 

* ^ cij^ u^. {) 

SjIJI ^ <3^*^ ^(s jl'jlil l*ti 

O-J ij yijjk*-' k^*.*+*x’ j a^lJI ^>tav5 i^j/i Av^l*x^l 4. -j L‘ 


* i • i»", 

Aj iHj 

H ^ 


* Aj s__ 




i i *■* l^NvJ U ^v*#a 1^ ^*l-> 


jjj^Ld 1 SjIc <J!_*1*^a> bl 0jlj I XXiijS ^j* 22 j jJ>- \j 

J3JJ& l 3 bjlil ^s** 9 OjKTj jjVI < ja.*\a*j 

« tlJjJ JjJ^*e^L_jC U^»i*^C- X £ t^JL*3 jJX- 1 jW^y£>^ 

9j*£y jl^'^i j j^4 t_.<<X-1^ ^iX-l a*^ iX-1 j-AX-b 

* ^£-i» 4 >jL* ^fC*Jl ^1 ^IjjJl l'L.»-l CjItU! fVp»! ( j^» 

Oj* 1 aXc J~*2^ J>^~- Ael^il Jc jjj51 Vyi^Ju J 

* Uic ^a Ilj jjkaJlj JjJI 

j>>ji ^ ‘b: V^o ' jjj. j'S" J* O 7 f ® , r J ^ J.X"* A \ £ 

• Ia*1c»Lwiw^)£"” j«i3> <JI Omw j ‘lU^y Ay j p-'X,>X 

^ jiiji Ji»*V t l|j Ifjuj ^liU 1 *1/^ ^ • j A U J^CJ (3 _^-JI ^ JjUIL* *La*l 

OtllaJ (j j JjLaHj; J (j Jjl—XljuV -ie*-Vj Jj jl jj) *ij^y' j£]\jcj ia.^.lLU^ 






\ AY 


AJ*_y * 4*U» <ia_-.1^1 ‘.Jl /j» Ol&LJai ■ A T if 

J-^—i-1 j jJr 0 -*^ Jj’^ 3 3®*^ w **J *3U 3 

• jj'^ j^U— *&-j'} * .111 3 

>UV\jj( j* J_p^- 3 ^—■' --—*\rt_^ J,* Ajlc.J*i * A V ^ 

* j_yl» <u*A-A-l U_jb/ L* • til* jj&jj A1 ^Jcu*l>- Jr* '**■' 

ij-jLJi j^J^Lvi ^'kJ! ( 5 ) 

siiii 1 ! w J^U oAa ( I X i3 ^ oli^jjljuH 

Sr / t A o /, 

* jjb, jV jyjv‘ / [ A jJ \ ijjik ou^pl 

\ o I* o / * 

CAJI ^»Aj& IajI-Vju J ! J} j J* \ C-Dj^aJI 

4jA*J1 sAjLI^ ^ ftAiliil kJlJj (JJjli Sj jjl^l ^vjl 0-i—* ijl j4r^* $ * 3’*^^ (3 

^Aa_j » l^3c^j ^fr*‘* r ^y oiiijJ-i ^ wjji -«r 1 jo, otui j 

*«Ik>LL^eJI jjC" U ^-5^ A^LlJl ^ 4*n.i kljli'lj 

{ jJ&] 4 y=> — (Inulin) ( -*) 

^u5~ '..* 4 j _j.U^ SjlyaJl^j Uli A>-^ j «Al\*j jl» jAlS Joli jA> U/3J 

. j * U>cj (Ca/npanulaceae) 4_~*ji\Jlj 45^11 ol”U y* 

JjA'S y* jtf O'jA—J Ui>J J A 3 * J^UaA^ 
<5 A a ij\jj \j. J)MSj (Amaryllidaceae) i^l-L^jU^lj (Liliacese) 
(Dahlia) 4_.U,\)1 j$x>- j J&J \ j[ r ‘&k-\ CALM 

*U— 'S LliJl j£ ii 44 jU^ kjl ol3j^ ( k^ 


ur 




4jt^2j yy Jjj5" <j olljjJij J jjj*.\ gJ— a ,y tlj^l s>_J?j ijlj 

J6C—4j y ■ Cj' jjij ,J 4-)^* 3* *JJ—^ O^y*'*^ ^Lya-i)' aI ! 

W AJk3j dj**” ^3 **-i-t* JjSdi ^Jc. <^JaIl4 

(J! A-ii^- jy’U-l J 0. y? t SAL jt XI a)* 5 6~L* ^ ^C 

. j_^J>-yJ 

OUllai ^ <*Ja$ <jy Jii J^jd <j iiji>^i«)^ jJL»- 4*ki yii • A i ^ 

• ^ cr* kiJii -U) l f*a£-\j Jjj {j y-d*- j j«-l» 1^*- 

y* JaJi^- _y> jJi jLi,' .>jui ; A^'d! Oj*jJU jy>jd (tj 
j)l A*>d!yysls*]! ^a; y* Ay>d' L y , l^'Sd jry^i-i-' ,^ 
A***.i] L ' d - * I L»jlrl id11 ^ j «A^- 

JaA> ^ t—Jlc l-UU fj >Sj3 odj-Xtly^3 

<dyt> <_iya> jt Aj djC' & A*JiA* js. oL -j*; y* 0jf+& 0/ -*> -—••■ *■ 

jyi» ^r {ja*j Ji JaiJI (jyf -U> j L^Ud ^j^yy* 

• ‘* J -* 1 Al £jVy4/JI 

VtJ' JArJ i^r^ 1 . j j 

jj/L** ■ ‘'jLL' j Jt »_>Ui. C*j 11 ^ ^j> Pji'f 

7. ro .jUlljjy. Ja-yu^j j ^*1 ljj.la^**ys ijL^J! 


^--XJI t J\ t (Oil cakes) Xy^\ o^«^3l ^jil jyo j 

j^5*"a!Ii>- y* c^iljLI J^*iJ jjl 
* JuUyi y* yUi*Jl Ak—\js C*/jlli Cr* W ^ J5^ 





\At 


• ij jj jr j* <-*H^ OWIL* ; A« £ 

,L1\ IbLW j ^ ^ :^C ij2> If-j-U -LLI j L^‘ 

• ^UHJjp. 


'- - 1"" M 
A> *_-o u 


’ SAi 


<£)*» — \ —ojUJI OjjJM ( y* ) 

A-. J>«J I j 3j^ib O'juJi ^y* j J -As^i 4> jia*Jl 

♦ X —iaJlj 


cjf' j i*i> ^ y u -4 ^1*^1 o^j)i ^ jjdSj 

JaA JjxJ* Ulc A»*y » (j\>c~J>j\ ^ic tiJJj Jjji U>j«> ol 
qA yu>.*J1 4^>l>- *-V^I JaiJl a-k£> j£u* ^ 

» 4 j yt <Lo«A*l 


43 i 




jx\ iJ^ ! y !w^i ; Aj (^ t ) 

dUliij dLJLT^l 

t t 

ilU it A*-*-* I A) jiJvj^v^ ^ji o» 2 ^j 3 u^ J 


6I-V _^ (iiJL5j*i/l ja uUi J:U 

iJyA iJij J>^;U Jj-Jlj <jl)/^ v * J * 

* rV' ( w r 2A) .J () o^"' ^ 


ol'U! ^Ja£- <w~ii 3 3jw>- Ln*Li >i~3 o*is/L*5j}l 
oljjij (\) ^ t «— '-^j ^/-^i^'i'* / ' 1 ^ 




\A© 







i l>j^' 

S 3jj ji i j_,I^.L4 (~>) 

* W^' ‘-’V «*> j t>* *-»^. f> () 



(<—jj A**, t i.>.» A>_^l> £-*-*Uf ( V ) 
oljjUl j* [*> (r) ji 

<-L_aj ( j> ) O^-Ui 1 !j jl iJI 

infli 

• dJjill Ails] I oljj 


a jUIj dJUl Ja.\j~ ut 

t,_v£J 1 aj-L>-^i vilj 

iC"* - *j(_? Ltjji jX-\ it* oA^el* J 1 

^ii >• 

J* JLi j 
*L1! j V ci' o Jfr ^ 

• JI*JI ^jaXX\ 


(v * £ li £* ) l^jrjc. 3^jj\j olli-lj JaK J\jj] — A \ £ 

* ul j’^X' ^ j k**”* <*1** <^f j A_n j i^J u x-^j 

i^’ i3 <*1> i3 W*—*^~J£L)l w^Vl-Sji o^jjii »jye 

• ^ ' G -AA <J i j^j 'ji i \ /yj *^>- 

jj z * & sJl^lrb^Li a A. ft a*a»>-_ < $_/oJI 

J^i—C-j6 JITJc Ul 1* Lr^5j 

* LJ^r^V'j Cr^-JD^L> Ojijlli JC }Uti 


* OUa oljUjjdl *p \j 


(V) 









,1 Ia®- o 

f b*N VJ *aW! J . 4j jl^SOl 43jaa j^l Ji 

• Jli/is j *111 (j ol JAM J,li A*>2 hJulT" 

c/^JjAj^b i^j* f'Jil Ja*A |j 

\ > ij * ^ v —•j w ^ io c?.^* J* J*^ c-jp .j c/f^j L* 

v^X vjl W j oj$3,y iilll j y j -J- (>» l*j 

(J c ^JJ -i-i okU^ ^j~\ fjJ ^ 'i/i 

. A; Ji-1 ijlyimll J U-ij Aa «-ji l* (jt <J^]a 

OJ Ji*)i 11 ^ 4i *‘j£- ^<2aj ^ 

(Resting Organs) 4^Ul <-UAc-^\ ^ «^lb jj>! 1 j* a, 

f. 

A * *a o/ A■»»>*•* AaL^ oj^c- Os^AaS"*" 

oLJ-1" jl (Aleuron-grains) rf aJ jj*fyi oLJ-l" oJu ^ 

S/Alv«**_^ Ia*- $J (JaLxA-1 oAaj ^ A A-^jJ 1 

» (v1 C^**') (j 4 oU-Ja)^ ^c Aijutf- OjSJj 

c<jjC» * Wjjjiiir* jJLjJljj>!i j* Ivc j Ul 

IjS J» j\ji\ JaJIj v 1 ,*^- 4-^ J JJ^ i J* 

JU* (j* jX~»a j**? *y^ Jc aJ^I <j 

* 1^1 4X* jJLy^i 4jJ*+>Jjf QJJ L JI 


JJS/J 1*1 «jAj ^ aIU J < j,*wV'Si jjj 

f jc jd\j \. jt jk*wJ lj ir T1 Jp 

• ^>‘ i J c r 




( VV JC_1) 

u t isjff = i ■— j j~~ *~7^~ j A <s fi ^\) 

jjT.il.\ ^ t (r) • <j = 1} L £j~'jX')i\ jj* Vr — 

A-’jyjJ*iM A-jj jJl AjLU = JV t _/ = ^ f ( \J** 'l *1 ' ) 

• Ai y*A i":= i A^i- 4 ^-> 

aJV—^* Aji.ij A^ yi c£ ■*■"•* 0 ) * ^ V ^ 

• (V ^) j V' u* 

dj Js>- V * lc*^ Liy£- \* 4ja*fli J ■■, -^r 

. <u^j "^ 1 \ Sj\.\A-\j iJLkH <JjLi_>- 

JJ> A \ s-i* j 4 j,"j_/JV 1 w->l««ia)l 4>-^,> liA-i Ji^UlL* (r) 

? ^m-a" V- j jj*^ 

• y*J*- (j IfAj «Vj^-> cJ_jA^ ^-*1* ^ ^'lil'si J—'• AA £ 

.1_>J1; * e_£»0^ A) jJtiil ^^A-\ j A— ~jj 1 'i \ Ojw« *aM Js»-V 

> l^ai- Jfi \ 





oU! 



\AA 


<jl jJdl ^UU iJia> — o'i-U*^! ( T 1 ) 

4Ja*-uA O^liC-IL*I 4 j Jum* l ^jAA^y^ '^j L S 'lj * Aiji>-1 SjLyajJl^J 3Lo\,} Jr**^T 

—*2-Jlj CjUj ^ ^ry *- £y* y>j • L_^L* 

^—£\j jj J*JI (3 •Jv>‘jS ut j'^'j ij^li’lniJ! ^y jy^~^y 

j ^y ^ (Asparagine) ^ \ S-sL ljl£i’\ JjU «>Aa 
jbJL? jjiisl ^y j ^ j^j Uj£ *[y*) JS^ 

^ ^ 6iU-b ^ajW j J j. jj ^IplkJI okjjj J-*5jjJ1 

• fvUall j <Lyi!l otLJl 

^jy^AJb <iA^b i*3 LiJi 4 jiA~4^i ^y*j 

* ^j<* L*^_^\CJ *■ * c ^b* ^^bil <\s^y 

Oj^Sj ^*L« 1* jS '\ Ai -X^li Aj yio£> y,* ^jb — ( T 1 ) 

{$>] J aUju*JL1 CjI’US y. J JUiSl ^a_yU 

^yll ^ >j* aJc l£-^ O^jjA^ 

^L^Ul oy^y gjptz~*iy 

* j^A~^ tjr* aJj? d“ , * a> 7. <S^ Q^jIL'Nb ^ Cff^y? 


* . ** 


*•■ *• ■ 


ol ^jU5l!l Jj wlrLJl olij5C* — ^ 

^y* oj^j" ^ L_£ **-_ -j^■ y^L*Jl 

^ O^JJ ^-lij • A_jJi ^LJI 

^ • ^ / j ^bJi* jjAw^jJ 1_» d-<o^vJLJij ^j<>-jjycjl_* 

» * c j *y^.-lS\Jj py 

OiiUiT l A«JJ SjU v > <*JyJ 1 j^tJl t_jLlc.l (jj 

aA-l_j <*^J>-1 ^s>Lc- 

* cALJI ^y\ {jA*> iS 

^ -j ») $31 j^Jall (3* SjULI cJj~\ \i\ 

(j 3^vJl J^S' I (^ l*J cU Sjj^3 ^J1 l^v* (J^>-jJiJlj 

<jl Uti«SjLUl ol^ii ,j* w*1j <jj^lz>» ^>-j(J^ 

* J k/' u . cs 4 ^ t* Jr* ajj5^-W 

* yoI-L I (j-uiu IjAC'Lj (J«laelll 4i ! ^Jc- 

ftAA ^ ^ ** j** ^sXjO *Jfl_Mi ^y «cli oUi ^*>y IfU I 

. *iU r jt VJj oLlI *UJ r >^U 

^ j j ol'LJI^S^l j] t_r j 

S 0_^^i l^ Ia^^C^ da^A ol j^aOsJ y 



jyp jl 1*1 * oLJijc^ a* jj y<& 

ij, 9 * °" IlA ot j- 4 Aff-Lu-b (jCC ^l* C i*J*il J>- y^alx 

J i *>U- I ol^i'lk«^5/ ,j *0^^_p~ 

L-c b olrLJI ^ Jv>-y jJI yMj>L*!l jl j^]i b_& be ^ji *)! dje 

* oL*JI alb- bJjiSf^ft 


iJljbjl 4 j-AAj ^ 4X tl'.*l^*!yl j>j b ^abJI ^1 <aJk)l> ^jt*i ^3j 

C-jlixJI /^,* b jS* _*l 4 j jill y 4xlj ^ t ^* 3 ^ ^ aj£_^ 

jj^j b v-i jbl ob l ^<Cc jjlj aSjJIj ^*5jJI 

e-bjj oVUl f-jjT I ^ ^Jl 4*1*^! 4c-1^j)1 jl X^[ _II Aelj^ll bab y dJJj 

u*j* b/.J$*—^bl J^j j jl jji 

Jft^5 a^-uf-ol <_bb /^C*t a«Aft ^bb^i « bj^jI t 


(yy J jji $\J! ^<?L*)I aA—ftj jy*iaib lIjI'LJI j£^ 

-—'l->Jij jjA~Jb\_> c*jfi}\j o^rJb-Jlj 

* y' jj. 




l^ gj&J Jll (-111j!) iill j ol'UI •W'tf jl obj^l Jf 

•X^y ^igl I j~*\-J\ 4,*jjj 1*1* J»^.i-li k_»^ J I «Aj a Aft jy* b^ yAtfr 

^-aDI j^vLbJb jl ^>* 4^1' j( ^j£ 4^bJI aV*j j_ 5 liLb 

^Liibi/l ^Jkc *y If Lb -LaDI <_5 4blJ! oLLJI <j ob yyy* 

* bSae-1 ^b aj^li CjLIaJ! ^jA 4^^^ ^ 4.x 

4 >-l»j (Ajli^^jla**^ j 1 -- J li'L'^ ^;**^ — A? ^j)l I 4 4 ^ 

^ j\ JA> <^f-.j ^ ^ V • • *\ • * <i<*-b JAlx# ji 

jliT^j jjA^i »\la*j A«J j * !a ^7 ^Lrf. jUill •liV Jjla-l«i j«jr jT yX jiJl (ji.»ltf 

Jju iilj *!ll»_-^c> i jbb j/ j "^ ^Ijl b" ^■**’ I 


y-j\ji Xu* \» A }\ _^c- ^^ ^ L -r?~--* v~- *4^ vi 

iillS '' * »^-^dr* fl/r \ • * * <3 V-^'-* 1 j* «a Y dr’; 

i, ^1 a;- Jui d \ u4\ • >Ui ^y&'uXll L p a *~ SjC A ‘ *" 1 ^ -^JA Jj^ J _>& 


•s** t*V 


U \j>S" li"}t»-\ ii-i —»j ^Lc *^_>^ ^ '~t't'J’ Lii^ A *'j 

j t**j ij \J 1 JJIjMj • w^l» VJ l j _>■!»■ 4»——L* XL J o_j»^* 

Jjj^L]l -L-5" t ^ 4-lt J-«*»J dj> jd-H Uti «*1lyJzi^ OlTLw'- J .'daw l»j£" ^c- 




( V Y <£-i ) 

t-^* 1 * J''*** oL' ^ ;;u L Jt > 

~ ^ j^Vj — 

•iiju = ij* t 

* J* 



J 

* V* 


T , ... ... * *—*— J^L. 1 1 >— s \ >*j 

i ... < i • «i» . •» *«• ^ 

Vy .. pr'L*^ JJJJ& 

Vy ..*• fJr-f*^ ^Jf 

V'y . ^ 

• *ii)J»-ii-l J JjL- JiA ( jjl*J 

^.ujl jr L* \j J^U ^"ill ^d»jj^Ja) ^—rfjlj 

JL> u \ ilAi jj). ,t jfc !j £ j__£'.i\j 

ijli -dL. LfL~J *ijj Jc j\ 5J»j Sji—> j ja aj^ 

tC lj» V ii J_) ud 1 ^ ^ ^ ^»* j £ 11 —sjC 

•Ajjl*- (v Y J^') j !j" ^$*-Xa 

^ r o 1 La £2»_ x* U\ • ^ ^3 

(^) j* 

cr ^*1 ..yjji SjjIL 

(J-(_J > " ®j jj^ y - Li3 

• tjl-JI t#d!\ <3 




















j ojS^> Ji -a j _ jjip (\) 

0j!-A_£.*J • Ujrii^' V, ^-'J' 4i ^l>-! 

aJu^JI a is_l! ^Uj y *£L_l l ^ o • j t * c/'i '** *^1*11 3 j^y oVuxli J} 

■A^-.jT' i aa* *> L? * ' 

Sj Jvll ^y Ojjp y b J^AjL* A?-Jp Ai 4^*^ l1^j>-*^1 

. 4jj*a£’ 

_^j i}jllilj ( V^w^^ Jj*U-lj A5 ju*- 0 olrbJ^y ^kiJIj 
4 j aJ_j> y ol’v^ S Jj^a jjc- 'Mlj^ ol’Ul y 

« c-bAc-S^ o-A_J 6 y \btib IUJ1 ,y j\ 4„bb o\rUI j 'v* 

y ojViJ jj»^Jl yAsel* j'lA>- y^ — (jy^Sj^'j y»-JjAVl (x j 

y Ia^j O^Ajj\^^CJI 4 j ^LLI jJjLIj ^*>1 jTjjJI (_j y^>LJl 

«-L_U Olij^» A»-i yA ^ ^« cA_A! ij oJy^ll ol's^ll 

c/o’jjJ*^ y iiU-1 sSlU tj Uj * \jb\ y 3j>yaJ! 4 -Aa ^Jc- <y.3 j 

* 5IL1I j ^ j o y> ^U, 

l/i) otUI 

^ UU 4-J -Wji. (_£A^ ) y (jAlC } * tfLll 3 £o J Tfo 

CAJJ jC)lj wJi_/kJl 4 j yJI L^2J I A?- y } 4_*I^ 

« oiiL«j-aJ!j 

i\j^.\ jT -UTjjJi ^5/ J J*-A yu2A*]l Iaa — jj;Jl (v) 

.L^tdJ.- ^y ^il jjA .3^13 O- 1 ^ A^« *yl^ 

o/vA^jj'^laC \JlcA»-^r ^]1 j^c. JcJl ^^*1(3 bail Ao- y jaj 

IrLJl ^y o^bA*)! ^ 


^yi/^ k-Ji>iAJi y iili-l oSlii ^ l j\s*t~jTj'^\ jljjU Ja— 





j-hj' ^ 




olAJi jjj-.j jS jjd! 

iJj /. o jbi£ jj 4jUi j tySjb—a£ *VjUl j 
4)j-ijJI dtibil Vj-r>“ JU • *»b-l eiLJJ J> 'j/ V j^- 1 ^ 

* j, V Cj* (_3 oj|ju3> bj^. j**-db 

Jt ^Ic^l ,/ft J.iUI j 0 * Abjill ol'UI j* Ai j[ r 4^\ 

(_£bbjM *&* ajbjLS OliLJlj lj--* J Jw 

b*i Oul/sJl J U l iI ^ Y '/y J Y (jM t \^_/• ejL&jl y^M 

. iiW siLil J. L>- XU! j ^ 7 t jU -L-^l 

^^-jj^rtJI^ iS' yA ^ m {j)\ L±-l blj 

cjyyff Aj ^)1 ^y» ^Aa -k^Ir <-l^«^xi-l wjItLJI b^* c-«L«]! 

^ \c \*Jzi \ 6J*llii iyll A^L_1^ gjljll OJu i Aij * ojlc <C*> jj*J 

XjjLijJl Cff~J ' ijr^lva.^'' 

<b~bdl (3 wbju w ?' 5 >b^ <3 bi Asjjw-jJI obji' 

2u*U JL*Ja!! j^Uii!^ o'jJ jl Jli jl 4l\i (-Nitrification) 
jl^ ij\j 4i!j ^-VA oii'bji 

(J^~U'* bA>A*l bl lx~**>- \j£ ^Jau-*i olrUI b! 

bt *t jl* ^1UI -Vj>j A_ii 4 o[/b OA*l bl I^Aj 

^A—~s3.\ j*5~ \ c^ls^bl *o^L*~*i*b 

. olrLJI ^uM |j 

^JO! Jijl^l J-^bj Jj>- tib oljtil jfr ^ 

. tUI j* U)*^^ j t J® j>^ 





w ^ ^/ > j^tc>i 

S-l^Jj,^* t^^Si l _j l>l*Jl oAjb • Ai ^ v—0y O i 

* J_}_/ J aA»*\J< 3 (AyaC-l A-Jj) «}\Aa*.«A ^jO ^JAj 'b/^J i*. k? 

jjsjl* jS'\j AjAJj .jjM cJi* ^11 ^j* >l5CJ OJ$v* j* — 

. a-JLJI I^UaI s^i <j 

VL»-1 A^jJ 4 j0_j^* A«*-jj_ Ai 1 JjC- j 

jjj \I aUj ^ \jjf Oj^i jja^ji\j *4i cAfi-^j# OJJ+* 

V> ujSCr ^V ywaiiJI 1 a _& L*vL> IjIajl* oLJl s-lbc-l jrJu * 

jUj j ^ui *lC Al, ^A^dll j1a£*> O/ aJI:£ l»lc 

/ £ * (jj 9 * J aA—£ d OX “Aa— * _0> 

^*,i)l j j£i j Us* ciAb^ Jil oj^Ai* j^C -l jllyudA jUj Jjj 

• 7, \v oljj jj 7. v c-Ayl jj L_^" */. 0 

^J*4*l"jJ! oli-w Ojyp <1 _^]1 ij* OVlwJl A»^yauC J jA .Alj 

or ^ ~A < oiAa^^jJI ^.^Sjf o < ~~ uj jTJI jJ^At — o< jTJI 
C-j ■” otjX* A^i ’/ y Jc A V ol jA_A ^U# ±]U j[ ij i Ai.* 
A*-_yo t AA^yaJI ol uJI ^ juS^ /ja ^—it ,^u]l C£ (Jji^>-1 

t A* ^)l ^ AjiyaiI oA>ss < 0 *^ A j ic olaJu- ij 


aUj j 1 a_a> — 

Aij\j.^i»l ^L*Ji»l \£j£ O-*^* -i y * «a -> ^»UI olrUl A_J->Ai-l 
a»j^ j * ^ jij jJ L_*-L-l Ii‘j 5C. ^w'lrjJI 


4 Ujptf-j X-j wii IjUti* Uvii! 


^•' . 4j^U-! *0 4j ^vtuJI 

^ i g « *H a^Ujl y 4^~i i^)A>i^)yV_'i -2 Aij£- sj\5^'«ili* 

( \ j) ) Lliji j3> HiU-U^jU * /. X } T 0l» j-JslkJl olijJ J—** 

» AX* ! ^ ^ A>- j 



^Jlfj JJjfij ^ lju (Jc 4» Jill ^ ‘ ^ r* 

olJl oL>- j a^ : —1'j : , 1] ^jjl ^U.Jlj Jc oU*-jij 

«.U^4^5(De Vries) ^iUl ^ j j <01*1 jl Jc J-a?bJI 

Ijaj oli cAJI <i jjj~0 a]U- 1 oJtA jl U j 4 a]U- 


*Aij * 4 **bJI j*a:*.n\\ 1 -Xa o Jtj <£j j_i y* l>-Jl^jijl 

4 fj ~»\jJi jl-U» Jxc ii t-\j*aX^\ J jjj^b! OxV jl Ja>-j) 

bj_/j \y?~ «—»lS^-2*^* fj_y JjM c-^jUb J*>UJb 

ol vJX>lxJlyyX(_5 X.j^- 

* a jJLll'j |**0_*^aJI o ll* A) XbaJJ Xatlkll ^ ^11 ^y* e/p 


jjc- t-llil— J*jl\i JaA\ jl jr^i — ( V ) 

\zJ\ju^" ijJ!^* <otrlxJl ^J l i**\j*a^C' ai£\}j 

• jl 

6yJuts y iXiC oii'LJl Jj* 4XjJ-l J 

* j Xl-U* /jCr \^ji *>\j l* bj < '1} 1 *;V^ *iU»i j -WAij 

oUl tj ~^ry, 

ajj /* ^ j_^C j o jJ^jl}\j sj-j^U X*WI 


O^’u-SjV 1 '£■*"’ <> jtfJ A) j-y2A 

♦ I' y o.}l*)l (j ?t4«aJ!j JA? jUj> ^ -Sj>-jLI ( ^ J^") 


jf** 1 -2 ^ y 1 J j"*~' 

£-J*« J jJJ’M ^ * AtffcyaJ) t_A* -** J-A-Aj ri)JL*> l^li 

^JjC* jti A~—*L**yl j*o LJI j* ^&JJj * C-“U IjIp ^j- 11 

• A^l^JI A)-A*JI y, *^>-_jJI 

Ja* i j j o^j-aU aIjUJI o'i/LJy^ ^oUij diJL5j^\ (jol*\*-j 

^y* Ia j*CJ l A^jLjL>- ioltj' IJj « <olrU 

OA?-^ J -»uJi L*.^Ja5_j J^k-AA JJ J i aJ^- 1 

» Jl> _j.aJJ Liiil^c- <^S\\~S'j\ Os^o / AJoc 

* » « M I ^ ^ ^ ^ H 

ji dULT/vi u>u .r ju jr jo CJ ^KJij 

<1)1 j£3j Irfc- dLJLSj^l ^JsaUJ ^ JU- olrU’Jl j* jt^ x>-y 
* Ujc ^Li 5 y^JI U» JI Jly^ olrUI ©Ju J> 

*>lj (Waste) Jli>- J^L-yb o^fUjI v yj \ LI 

I —^ ui Ail Jc Jjj L A *-y jl aSL- J^"(j J 

» y_^ (ij»^JC»*»A ^ 

JLJ ^Lj^j Vj *«1«>LJI A^~ 1 J^"*^L j\£ *A^_y — a' j ^ J uii ( A ^) 

Ul. j*) L^iil j» \gj& 'I* \ y Jc ^Jl S*~~iJ 

'/.Tu* J*lj6 J^iS (Vegetative) *!>-% ju)l jUj 

*sj\z*_jSj cJhy ^S "ij jdl ^y* >j. t ..>m j^>- ji j 

. i]\j-)l oLU 


1 


:_s j'« ol JI 


Jtjjlj UUb 





o jWI <j J>> olrljl 3 XJ<L\ jUjU — 

\^e r <JjJjJ> Ail tjc - A>J\ Ja ‘ j ' * ; Y Xj" All J-AX» JJ* 
j\x*A jjjJI j *X>y j . Jij Jjl&l\ csl jr^Ai)! jjSw jl i[ 

sjj^ £*ajOU ‘-iii Cjvyaill U jL-UU JwJki-\ .j^ y_jl^ 

Lli * ciiJj w-v*^ «-| y -^a->- jjKT jj-* aJU- axjJ,-* j jJI 
* ^y.j^ l) 1*0*1 oj^Ij j^j o^AJl Obi dJ,A^bi ^11 


-\i U ju» L*JI tj* — oUU oljiCll j>£, — y 

»X& a i/ -*l ^lj£ yc lj.ll lj>j>-j ol"l—jJl 3 A »-y 

— ol"Ui jfi tjy*j>r j& ^ jl U L_^»j »jjl JJ 


ot jXa? Ji* • U^Uj <j J^y — ^rjj&Jlj OjCU^ 

• jUali-l A 


^ >i5^*0^-A_as %a j£ jl Oc-llzl_**1 j'j 4_ aJI Ao^j^c-yaJi ol'Ulj 

,^*.**1 ^Ji j**s>\*x)\ ^1*31$ oLJI .iUj (j jjb\**i .jjl 

t_^)1 "&j*~ 3—■Jut j\ oCj oJ*^> xi (C 

O^jli^l s-j^^l iJa 4j jii^l j.aA- 1 jj ji5C_ 0jCJldli ol'US 

3*-^ j « JU-.V1 3^ oLL^&Jlj ^l*jj)1j *• <j* 3 \jj^Ij 3>3l ^ 

J-U-l 3 j jCJuJI ^ \j j! ^Lb jfej I^JL" Jtf J^l -y- ^3^1 

JtA*)l 3—jyj j|£j js^l r US 3 *^^ S - *^ 

^c- ^A_Jb jl ^ -^ )\Xas> 

<J^!>k»)! ij* l X&J * ^t**k)l v_ r *-«lsl^ jy J1 4i ^ 
Jjj C A>1" 3**^ A* Jp Oj6o Uj^vJ-JI O l* 3 




Vi\)\ ub ol'LJl j 0 ^i)l jl -\i J_-Udl jl vitti 

4j"!j AC l—All Ol'UI JL-i y* yS' I 0jJjCi.-* .J' ajLJl 

* ^f- 4 


ojjJI ^ Jt—o ^^1 ^jj m (Jodin) 

Jc At ^ O^Am Jl j • 0 y* 

• AAilll y ,*J2XX» l^- ^ y3 ■- 1 .Jl l}I ijlj^-dl 


jl-UL* jiS* ij yO^LlJI y LuL*» J JJ 0 J JjC Jl Ar»-^ J 

oUuL*ll J (Jl (Halopliytic) ^L-JLi^UI olrldl a^zjx a ^ 


olj^-U ij j wi 


ji’/yi J ^ jUJ! j. ^JS\ U-LU 
. ijUl ol-ui aU* l_jf Jfl 411 jjC 


( Glassworts) J“* ol'UJI s ■ 

y>rcJ^j ^( Saltwort 

j\ a— **\ u s*Ji ^IfLJI (Atriplex) CjLj> ^Jjitj 

t-^^lJI J-l* AxlJI <U_^ajill ^\j I y» jcSj .(Chenopodiaceae) 

* ojAll aJjJ\\ J 1 * 4 ^j y* Jo L_r I 

O^jLU v-JiI (ja>-\ £j j JvC Ail J ota Aij 

J jSf' V3U- JU- ^ j jdll 01*1 U1 L^il Jc > 

* I A* ^ Xajj^\ olrU] AiHit a~>-J olv L-i c^lSj 

A»jt^ 1 {j£*\ ^1 oj»jjt\> \j[r^^ *^c^\j 

* j^S'^a jw C-c-jJ (jfe IS1 Ifl* li^ ^Jilj SjUatf- 




O *- 


vjJrV i—if Lvnr.j ,Jj!i o^> yi j, fijii,_*31 j) 

^Ll\ j ^ | jl JJW^ j! j> e.J! 

^g)l ^JjU^I ^\j i I ^j^ai j j.s'zJ) jgz UI < C U! 

* jr 4 tJ 1 ji T L l, c J-vX^J 


*LJJ __ (Osmosis) (jLiiJI jUX*^l 


\yK>t£$ *• 4j ^k.> j W — 

_-i\ I-Aa \Jj2a~ iji-Aiu ji Aj-j U& f-U *JU #-l‘[ ^j, if ii^- 

Aj 1 tjulsji 'XlxA~J l^-ij»\>- /j/ a Ai^U ^jXl) j,i j r .-*,a Tf 

i ^' * As,' -As *-1_13 j J\i oUcj (jjj* ^ 

*-j. J i i 4 V_,.J 1 C*j_j Az>5,nAj j 

jl j\ «-L_li 1^4 aj 1 J jj-\__:£ lljj 111,—1 Lj-j AAcM jj^.l?j AillLI 

oAa AA*- kJAAsii \jJ? L_J1 ji-AJt.4 ^aSj^j j • A^vwt>j*A_& 

jijXi A^O \Sj ^‘—jjwUj jlA/i* J.c 

,k^l JaA_^P -JAA>- \J',^ S ‘ J«lsii « Lias I j v >ejl 1^5 i_> vi»* , "II 

. a i/ -/ »* ■ v * t,, * L.t* 

\ __ _ 

■J&swaJi jb Aj j aj i -v>j,Js v»-*j IS""" jij j ,y^ j^c ' jl Al* 

. AlXlj A^jJ Jc JJbil jiTij Al. ijli 



O *- 


vjJrV i—if Lvnr.j ,Jj!i o^> yi j, fijii,_*31 j) 

^Ll\ j ^ | jl JJW^ j! j> e.J! 

^g)l ^JjU^I ^\j i I ^j^ai j j.s'zJ) jgz UI < C U! 

* jr 4 tJ 1 ji T L l, c J-vX^J 


*LJJ __ (Osmosis) (jLiiJI jUX*^l 


\yK>t£$ *• 4j ^k.> j W — 

_-i\ I-Aa \Jj2a~ iji-Aiu ji Aj-j U& f-U *JU #-l‘[ ^j, if ii^- 

Aj 1 tjulsji 'XlxA~J l^-ij»\>- /j/ a Ai^U ^jXl) j,i j r .-*,a Tf 

i ^' * As,' -As *-1_13 j J\i oUcj (jjj* ^ 

*-j. J i i 4 V_,.J 1 C*j_j Az>5,nAj j 

jl j\ «-L_li 1^4 aj 1 J jj-\__:£ lljj 111,—1 Lj-j AAcM jj^.l?j AillLI 

oAa AA*- kJAAsii \jJ? L_J1 ji-AJt.4 ^aSj^j j • A^vwt>j*A_& 

jijXi A^O \Sj ^‘—jjwUj jlA/i* J.c 

,k^l JaA_^P -JAA>- \J',^ S ‘ J«lsii « Lias I j v >ejl 1^5 i_> vi»* , "II 

. a i/ -/ »* ■ v * t,, * L.t* 

\ __ _ 

■J&swaJi jb Aj j aji -v>j,Js v»-*j IS""" jij j ,y^ j^c ' jl Al* 

. AlXlj A^jJ Jc JJbil jiTij Al. ijli 



^ L! 4ldl jJL J\ jajvi!! 'Ju Jl. (X' j 

* j! jil l^ycj ^is^JI obj^j o>y* JJl^$CJI 

til' ita-J'Aa*' /j£- (SjAS jI*$^1 i oAJa 

A^Jj y* *—>A^I Ja w - .yaJ l__y • 4J Liil O^jA^- 

* U'VjJi oljL y* JjU y ^>«^- 2LU ij 


ja J) *LU j j<s* ^ ^lill ot v«* 1 —* ij (SJJ 
•<UUI jl >idj -4.UII olf>! jl l^i JJJljLJ! j- uIjjO-I 
j jl jLi VI ll ‘—<-^ ia>-^l j . *liVl j ^Jtil s-LJ, 1^1 l* Ijl-Li* 



JjJl Jt>L UU) 1 V> ! 

M • i i ■ l |t : ■• , 1 y - t 

• 7TJI*-‘J (J^ 1 ^ 1 <J oA^J Atji >* 


^w*U wJJa Vj j*jJ§\t L_D ^*,.*4 U a*_VLV1 j ol ^ 

«iVUli wl^li y* &>v> 

V? *£/ V v^vi v ' j »* aIjU (JJWj Ji* 1 j~JI jjv* ji jlii'ij 
*>^J 6Aii JaiOJIjJllift oUi 

^ <*£ jl-A V' JaiVtll W ^*-*4 IfU *LH J yd 4 IL. 4 II 4L«l^*yi 

* ( VI jljil w IVx,* Jaiyifl Lie LL Jl 5VI-ISI L JJ L 

xlLvVl JaiViH lia—J jj S-’cil olfevJI y* L/e jt <|lill ^*^aTj 

(Turgid ) f< i£y*” aIU -1 *a* ^ 5 jj>-jV aJ-VSC* j\*>j» 

J—** I jlj4 A_J-1 oLJi AjlLI ojLyaiJi j Jb-Ji ^ 

^ I'Hj ^JaII frL_ll Sji It iiifcj ■Ajokactl r-^A*Vl> ^jXj\ 

* AiifciA* w^c*y>l /^S f-U (J. i’Lli 




J» ^ oWJ & j aL-L* l*fcl Jb-, 

* J& Jjl ol*U 4Lr J U~ Vj JO *Ul j £ 

. jvf Vij *jJL1 ^ (Turgidity) jCJtfl "JUJ *a_aj 

d>*J Jb/^ dr* aIj-lJJ 4iiji aXI a^JajJI A^JSli j jljublli 

. OUil dr 4 i S^' Aida!]! dr* WXj X»UI . la all t 


■oaL_*J i 3 a»JLxLI dr^^ <Lm—. 2j>-jll daedal I jXj 

jlj-Xl ,^y- L-j'o- ^ jlx_ 4 .ll a^C AlUL Jj ^IpjI f-ljs^t <d_^ 

Ikjf jUi-f ^iAlLaj < JaaJI JS”*(J ajU^'i 
d»A^I Ja*d*li Asj » {_f^jUd -la«y>H (Elastic Recoil) .iJLJ^! 

ajL^aJ! (_j a jLii'VI jljll dr* a*"^ 2 ^ joli* ^ AUAdJil jl^l <J 
j-U-l 3)^ L*l5^3^ *L—Li J (j&- JUI Jj^) a jUd 

* jLSi «dJii a JXi 

JSl iw. jii dtef o_j i-iJi sjai AjLivi/i ,^>\^\ o! je. 

^'-~ 1 . ?c_3 J 1 j. ,j4 

. 1^X1 Ai ^*j*t a* ^JJi <-L_li ^Ji jijll a\& j jjC j!jII y */c- >1 


IfJI w*Ja Jill jljli *_> ijidj ells Jil A**-» v -j \ ]aj 

7*. -y2j ijS^j * -i_* S-V_li daid (^i ^Ifti (3*^?: 

1 * "^udlj j3»tiwll jjA»- ^ jijii dr* **Jr&J jA jCdJI £^I»-I 

-* . . ... , «■ ... . . 


^ ^ • ” - — ^ ^ «t — ' — 

l!>l—jAa^j 3 

. 1 ^ 1 \ 1 ' > t - 


ill olrlJl 


>[<ji\ 6Jjs JjAll Vi 4_3^-j\i-l 



r-r 



-xkz ji 'j* a__ <L\ ^j 1 y /j.* jc oU jj V_> 

!,».* t'L-.Li 0• Ai&J ' : |*J ' 4j llfiJ ^ j ^aI*- ' 


uLs^* ^jj is jric u^c ji u[ ^j*^ iji c^jwis ms" ^ 

Ui^J M»li j\ a1^v*j iS^-\ jUA-l ^1 jl^ll ij. aJ 
(J aJjIs jli c£i]j ^jC- *?h*sSj * ^y .s^;>-l> 

. CJj J f j ^>- -i hir*^ 


jiS* I cLJ Ipl-X^>-1 ojU ^y» (J^£ ij ‘i" ■ Ijlj 

L^U ^j- 4 ^4 ^iiJul/* 1^4 ^ I I \^_j\^^3.C- ^ 4_*Mujl ^ \^-l»\X>-^ 

♦ <!*£• j\j C-*J J&j i-U-^ i ^ jk—^> f Jjjj iii._^2.Ji ^J*2JI I* 

At j L_.1 a> *^1 (J^isil <4fA O’j A* y^- A__*j i> ijl L«t$ 

j'l-k*’ (jC- ^-UXv* J^*JI j ji''^" J <J^-L? 1 f U ° jj* -^Ji 

liyail* «Cli j* iii-l *— K-^r 5~iS* j JU-t J 2LUM 


j ^jL^yj * o j^caH <A j^iJl) <J^»^ A^a^yJj ^jUM jIjU- L 

olAii (^1 (Plasmolysed.) i»jL* jJUJ 

J^*£ 4^^- (^«J jiiM jU—i-l ^n> 4 sL*.L\ 

• J-'rJ jjtuJl aAis-j Juj J^s ofe^ 

rj^-l SjUaJI j 4.Jij i 4 j jljli jls tJJJi /^c- 

^1 l^llU- iijiaJI aJ\^, 2i.jUl yi t JI SjU ^ 

w“l^ j ~JUi lx* • ^ frl* {3 < w" » « ^ * 

(^ J UjlUil j^C j ♦ Otr* -A* 




oUl y 

i 


-4/j l* OlJ Jj'j ji *—Jc f-ji jl iijj obi lil 

't^b {j^>J j"b aSU Jic V^U^I ^j* *LU j^Jail 

<J* ijSHjt Ij^-j MS lf;bj *U ^ JijjVli bUi jej 

Ob’LJI ^ j/^l j SjU-JI eb^ * bb bj^ (^^Jl 

jlj aJIo- A» b>b'^* J-lJJi JJb be I 

• J$"<j SJbj *bU Jji b <S^y (j)^ bjJkJI 

yj-JI jlSj '•A-jo 'b> bb *LU jljui jfefU\j 

be. Cw^ U jbl ^lib ^JU- jur jt jJ^*l L>- <Jl/*y 

<1£~* j* U jA JjUJI j *kJII e\^ L j\ «-bl1 jj JLJI b^ 

• ( ^A £ ) j 

^SU ^ JoU <j\ jj^ jl t-JjUbJIj olib- , >d^ ,j4 ^Ikj 

jb&Vi O^fcU? jl SI _pu-Jl AbjaJ be I \fi\ j\ bjj^j.* jjb 

^JOl» _p-Jl ob O^. b W^bl b jk-^ <4 j jbvb i ^ 


br*J j 5 bj j (*" £V’*'* bWj *■—*_j* j fr A'1* 4L* 4-_j«iai ^ T j£ 

J^UM jjC * 1 * »jif «i»l j blp ^ Jr 4 £r*-* bVj^ Vr *-* j*" *^*' f 

J*>-V • Olf U* liil-b * <J"! J^“l *bl £*U*“ k —"^’” jt ^"Wjl j i 

. cr £/ ^JjJl J^ J 1 Altll tbu J* b. ‘bl (jl 

b j ^W-- O'oslL — j**- “"k Ail—J 1 i^ r 

r b^l y. >♦ f^b 11 

: f b* 1 *k _/>b lt* a^_j* % , 

• ^fki* «U <j *1>1 j ^ ) 


4.i "> jiT |®-^* w^l£- • ►* J *Vj 1 i i*^*J J ( Y ) 

t j l ^ \ • * s i l ^Jj l^ i -i A ‘ A»- » <3 Cs—* *J j ! * J ^ 1 ^ \^£- ^ _} jJaJi* * l* 

<jJ.< ; ) J ( Vl iJ ^U-^ f » tjdaJb j 1 <ki £* j.' --il ^ 1-U ^ ^^\ [ 2j>-j \fr<L-£\'j 

■ (y i ^ j**') ■“^ -vu '*’j^~ ^ Ol_> 

40 <3 »h ilr* *J~. 0* V^i/^ ^ 0 ^ 

• <dj*JaJl AoOJt <U<ai-lj .UlI (3 

l_^liL*-Vj • 4 fS'}M Lf~**J ^1 l*)U^ (3 •j^'l 4» sjLtJlJa*-V (^) 

. «U J1 

~njJ! *lL*Jl k l> : .e */ J *i x i_sjUM jnU.1^%* 0(3** ,*0) (t) 

(PIasm oly sis )*)3 *1? U^' J'^i jJ JAU>il -u 

I *j I j ♦ L_i l wJ i j»- V j' • 4j ^u -1 j -*_A^ 1 /,& aj’A _yj r *j *>^ l_/£ J 

^0:1 JljLiiVl Sjl-Jlj o^Ll <ylli oU ^ juJ! 

^ ^ >U1 J\jpe ^ jJU J>£ ^ j -uLo Jiij 

• — 


^IkiJI *Jl- jti L^Ie JjUM ^ ..Q\ ^ l*-Uc <^0)1 •Uaill £»jl (if) 

• <t_Ll (3 ^ ^ 3 1 *t* j L/ t * ki ^ *2 

( 3^ rSjl I <>ij* J-iC-* '>~—c^j^y^C IfvtfA'l 

* A» (3 

L _Lf J 1 t_S^" (3 4iaX- \f.~f~\ f 4_alii » >■» ^yLJj 1_ _ Iw* Itllai «Ln \ ; ^ ^ £■ 

l- j \ J ‘ • ^* (_ O 

Jia-'ij .IP j l^j ^^ l*LcI ^ . l^\ fi'A >*- (Methylated spirit) 

. l*Ji\,l±\ jjrjU:! Jl j^l 

Jp-H •jftiJi jl t—JbjJ^ *1^^ i^r*l4* U. lo\ ; \Y ^ 

/. ^ * *r*A (_^*^* j • Ol"L.' A* ^<id> *l^rVl jja \a j .VjUl jl J 

ja»-Vj tiJli X_a) Ifw-li* j.»- ^ ^.«» ji Olcl*» Om>« «-l* 

. t!>U:l^Lt;l b\jji 


olji 


r*n 


aJ—* J Aj jj Sj\j 4>j\eJe> r-j »k*l : ^ A £ 

dill A*j <i\j v^.>^Jl »\iyv-»Vlj ^__4]W Ja^-V ^ 4c k* 

Xa**\y k^~l jLJly *4*?jS ^_jt»aJ Aa* J*J J 

J» mil i j m \ Szi j \ ^ y y* (j- [j ^ ]t> Ik* i» y 1 jj* <t*ki 
+ Je*> t Ski f JU 1 JL- ^ LjUUjJi Jl 

* 1 —i J (JmJ 1 «J_A 1 j\ J *i_ili «L k >-k-j)l 

VrWJ 3 ^l/* Ojkil j ■^^ i j>- liJj 

*L11 J-Jl o$l U t jO) j^A/l J j* Lf _dJy Jed 

slW —— 1 J J J \ lj —^ U ^_ ^jk r »j y- ydl J |J 

* Ifj'i-l— **>j 


R 



(vr J£—a) 


ji 3 ! liJa— ju)I oVUt JTJ *Lil jjSC — *Lli ^La^l _ y 


a_* i~l * yj j ^ ' c ' >aj u* 3 

* Aijllil ojlyuJI OliJ-Sv* y Aj ^U-A 


UL’^Aik aJW Ac- <A_aA^ tLA’ idkA Vdl! ,* A,>s -.^A 

«- 1 A_*JI dl_** Aili^ A^*^\ ^ 2 £~ Uc 2 .ll y ,J) AJl-ic < 0 (^ 4 .U *}AJi Ijl-kit* 

« At A «ill AJJaJA s-lyiac-^l ^1 dk>ldJl J AdJc^l 

sJlAdJl 1^- ^a^z, ^Jjll 4 )-_ u y *L1\ >&!*! Jl y* 

*Jj> Jsjf jl i £s>y -kt j[ . -b Jill jll ^yi jlj 4 Jc 

Uli a.,.. .JJ ijg>- w»lrldJI (J^>- 4 ]l (_J1 *^jX..>« X* 

*j{i C^y^a Aj Jill y o-ir"'JI y A*.U<aJl oU^I 


a^1a] 1 v * y * olrLJI a^azs> 1,4_j tX .II 

tJ^U- ^ • y 'J [_ ■ jAld _■ >Vuv* A!' 



r, j j\ ‘^r~i jfic a—IajJj- sA —issA 

4>j1j!1 ^ ^La^lj ‘■U.i u^UaxV (Cutin or Suberin) 

p f. 

aj b iA^ - ^ t.* j ^jj ^^1*11 I ^1 »djLJI ^-ALill 

P fc- 

♦ Vi A^-Lv* a^jblis l^L* (J^ *^‘* 3 ^ I 

itjyJijj otui V^c jj! vM •>!jU suJ* j j^Jl Ujt- oij 
\^A L jZ*£- (JWl j l^Lyi^l Jwti" Jj' 

• 0-\i>-J «b b ^j^LylX>l (Ji^b AM 

dij-u- jl^-Vi jJ/JIj^ 5 LI” ^idju otLJ! jl 

jT~J*)U- s-b—iA i-w'■ ,*>j ^“*il 

oVUl JSj ^j^ll***xJ[i 1 LdV*-" 4 Ll » i£j_*-\:> J5U IjSS 
4j2--1 y 4i j*II ^ _ U l**jlil. Jf 4ol*ll 4 ^ . 

» Jaii 


*A_11 1* 0^>_-*< O jP-j j (i j*<aj) “a>j> ^ *L«il ^}j iSlj 

j/V 1 </u- oUl -U^d jt Vi JjiJUIj ^*£3 j oUl J^t 

t3j-Jlj tilVi jJj ^ jldib ^lh UL_c 

(Jyti i,_ 9 j~ 3 . J1 4 j j*)l « kil>- A^li 4 jj$\ l. > .» 1 sJ b t-L_JLl ^ 

^1 jjvi) ^>- WI/7I Vi^d* IfLc -kiLd ^-01 ^Jail ^ y V^ jUiil 

u* (J* j jl-^* c#) (Subsoil) ^ 

0 *t&* ^1 oL-Jji-1 ij* wb? Lau^ j\£ j\ oJLjj *LU 

. 4j j}\ i _ {+* 


. (^1) j.S^55>yT : ^ #) 





<>. a^aJI CjULI^ ,j .Lil ^ <»jdl oA_ft Jju j 

\S j* -v J l aL-Ij] At J&t}\ ^ . ^ 4 AL* jl JuL* 4*T <a« j l^LT^ 

v jdij . a jdi j- UJ1 oUJall j oliLil *A_* Jl (Capillarity) 

— «A ^ L*L Ijl AjL* £ s i ^uaJI SA-LI Ai-lyaJI 

*i—ii *^Ac A>_L vj_^o ^ I—pis t <i jX'\ 

tX^ M* 11 vM'j U*Uo!>Uil^ Ais!>*>c (Waterlogged) 

* .1>\ jj>j .Lit *jac U i£il oLjLI o* oliLil 

cM J 41 ^ J ^ jjfk A*> 

a£jj oj/A^ ot$L! a5Jv£ AiJiJl <.£_/* t jjA>- 

Aw-*tJI dji/ aLI * AjJI oj&S^ At jAi>- cIj!_/■*■, .-* l^jl^Ist jJlT 

<JAL* —* J1 ^ tyg-^3 A jJI ij% 5-Sj>-ji! ^ j* _vail IcliAi! l^ii ^is 

oAp Ja^l aJL#J 1 .Li! iJijLJa) j A_/^l (jjjAyal! cl^Lji-t A jAL 

* Ulr *^ly2j! oLj^l 

iQI ii2 *t\ji JAA^; i cl .i U 2^»1 ^ ‘^ 1 J 2,1 A*J 

<Jp k—#jtLl jL)j (SpongiolesJ^^^^L^Nl^j^^Jl *„J-^ 

o!j--Jidil CA^L A»-Ll ^jJl eLU Jfi*dj-sti cA'LJl jl 

aAaL J\~* ^Ijl* cLir Ai CAtTjl .l^U A^j** a jii^l 

* .Lit aL*a» j^aLI ^3* 

Jajt4 i^A^ i_C \ .Lil j i> ^^Lyau^!ol aLL ji 1 •Xij 

, A, j-XJ^I oljl _y>- <j 3^j>-jil OA>-l j Aj^ jA.i-;l o^*aJ1 

pia iSj piIpC- A* ^)1 (j***^^ l 3 ^1! *■!Ij’^'y* l 5 i 4 ^ 

. l^U ijiJl .Lil ^LaJAA *>1* aJLoH t *>U^1 iJa 0^'“ Va 



■ \ ^ ij ZZS~~> ^JjAA-I O^jAtff 

X jL^/i i\y ij>-j >'>r' J p Lii 4 _^ jx (Uncutinized) 

» 4> j_£A^ >Lli 4^^1A-i ojLajtll ^_5 

O^J d>A-» l$L«u 4*jLLi j*L# A*i j 

OlA^ ^C- Liu OI/A-SJI ^J* d-XJu>- ACj^ lAji vAjJtAi^ 

. j 

<_$ J£^l> ^—A> ^Jjll jjAA-1 oL«AJI iS y* -jf* 1? 

4_^j>*A.,* l^JS^ j _^-\ L ijlj U^LasL' 4 } a_ z** At j <_j _j 1 ^-J*j 

dAft (j (j^l-va-^Vl jl -i[ » At }X=- olw_i ojUJI *LU j 

At j,*AJ 1 AxJaJl ij* o-Li 1 l 4 J 1 L y ^Jtya>^ Lf I jj-L I 

• ~A.J» lIjLaA o^31>U:1 ,i* jIj^V illj jl ^U V, 

* S—. >LiA-^ SAAAJ! {J 

l* oL 4 ) \j\ ^ 4> jAAd 4«uJ» 45 aJ \y&J 

If*. j»y'At j^l 4 —ftpjjJl Cjlwji-l) <jl^L*.aJI JLis l j\*t 

jx: Lia.il JUJl \*Z ^ifc 4lyJiI1 ol'Uli . U> li^ri 

* ^i/LLI Jc (yj*"' 1 <J1 j1j<*A 

^Jcj 4c j~. 4> jaA-1 j jaJLI olrLH o ^ j 

^ j^t L/C jl jU^I cJLi lj\i 4 cA'UI oAa Ja* JuA jCc !>U ii\5S 
ojj4 * Lfi* jJf*J AI o}/A_Ad 4ilij ‘t* 5 ^Ol’Ll 

Ifuij j>*r 4 ^ a . ww *H o*1»L)I ^ a_*> « saa>- aja>- 



<Ai3 jp-£ ol/jil /j.* i^ijrU] j| l* S-U j\ I^U 

* (\ t J - ^ J^4 l* 4a-4jj J>b.y^ ij* *LJL1 

^->-4 b_cl ijjJJ ob^Jjl 4a—-4j> <-LJ! ^jlili’^l 

: -L>jyJLll L-i Oy^aT ISI 

• ejjls^l y ttwi-J 1 ! 4>-j^ ( \ ) 

* ^jlkll 4j*\l (r) 

. *Lil <y j\xtA (f) 

frL.i'l i/^jOliu (_^lyax4je aj^li o^hpj wJp ^j)l 

l£ <ilir 4 >-j. 3 Jp *111 ^ jOj ii>-jji -Up 

J^io *)lj \*A>> ijajl* j\ t^aA j\i iOjUl ^Jli^l ^j^aw *U-*J 

«Ja—aJl j-Uj *A£UA- fll Jp 4j_/<*» 

IjSj djli-1 4tLH oliU’ j jX>- wiJJulj 

^!>L_JI J L_J> ^-yaJ jll) ojL_i-l OjJl J {s j3^o\ J vjj- U 

l_^j> l? y~ j l^*" jl^ ^Sj>jU! 

* \fJT l^ iJl^ 

M * •*- 

0 jl £ 4>-j^ Jp *LJ5 ^1 OU jj^lyal*! jt JaL- ^L«il jit Uij 
o\U j jl>- jt (j^ ^Jl J° jy^ d**4 b)l^ 

• *Lil a* ^<2*4 Uy?^JC* 

Jju> ^l*l^liy*^ A>^IjmaX 1 <J ij - ^* ^ 4>- 

^ SjLjJI j Jit a!*^4 lj\jl~\ ^ jU5"<J1 £-1:4 *L.U o Aj ^ 

4.^1 4-laJJ 41 a 4 1 ol' laJ 1 "4»-j-01 



VH 3 ^ aA* ^ *_j l cLita -Ijj 

» A) J^X-^} y3j ^ ^ 

jljut* < 0 Jiii 3 Aa^ lil j\ ^ v^*— t~* J^Ai* J-s^A jl Wj 

v i -jj--^ j^Ai-^ c3 A*V^ iAaIa y>* O^^ 1 Ojt^-Jl •X^S 'l (3^ /j* jfcf 

^I <AaVLJ 13 \j5j • «laI>IaJI uam 3^ j^j**-*^ *■_*— 

. i]U J-J^jA i»jjl 31 V^ * 

g, 

A/ jJI ^ ‘ 1 - m -' / *j* iftu <aJla> 31 LSa«—* j£ *£ j\ jjA.33 kZjjCj 

_/'*a ,-~!Tc)3 sA-* 1j^»t % * J |^ « a»*i Ji 

AJLi^ll aJ> l._11 qULL. 11 ^Jljju-wl A^z^ytx>- Q^.* Qj|$ 3 L)5^*^Lya) I 

^1 cJ ^jj! *Lil JTjl dLz-i ^ qL^LI «-^-r jl 

l^i 4_*-»U! olrlJI qaaI qLiU~ t« r .»_/0l cSj 3ij * ^<-Iaji_ *\ 

i—tSj Q^U»-li jlAiu ^ <-1 —Li ^« 2 A JJ^ iJjjjji (J 

(j QjO 3^ jL3-lj gdij 3^i)l olrU ot a>-j Aii * ii J'li 
^i>lb^i 3.? t -3JJ ij^ ^L.il <31 © 3^ T jjc JoJijJI saJ-jI aLIqjJI 

• ■tfLAI 3 a<>3^*1 

li'ii • AL-J 1 \ j j> J* yj *' j ^ j- \j 5-Uj ^ j-« l/* 1 ti ^j» £j J' • A \ £ 

^/u Lil Oj,» -i'.cj . cA*- *j +'S tjij i 'aa i Uj ji jjlijj ip.* ^^-!_) w 'lrLA L./ 

<j ^ ^ liA Oj ^Lillj • AAlj^ Ifj ^j> L <u--i /jt j Js* «j 

A/ jJI 4 J If • Aj ^jl Ajj '^y^ m (-JjAli • Alii JU> aJj j ij ’ill* IjIja* 

^yfc (jj^J^j ^ j i u JUt Aiji jj> L*»j\ *A*\tL* »_is^-)A^* 

* Adl'j ^ *"^*A* < - f~ , > ~®- t 'j*~At jb\)\jJujims\.\ *U.\ 

W^” u-'^s.^A*lLj r » j^L» A-»^f (^.jc I : \ . . £■ 

L ^Lli j i ^t ya i j&- Aj j$^j* If u*j^-\ L-* 


if j Jaa~ w i J *-j < —~'ill11* U t j.. l» JS* ^ iJmlbXj U-& aZ ill l»Ii 
jZ*Z^ j 'i \ <j j* J ' iwi'jj j' £ • L.-UJU. £j!U jjs"l r \j 


• £> 3 s ' fji J 1 * J 1 

— (Exudation- Pressure) __ ^ 

ol_A*^JI <Cy2X*1 -Uj^ijuJl jLU> VI <da^tjj i-1_JJLC 

(Sy * Y £j (3) Sjj^ SyJLajl LJvtljj.* 

IfJac- U-li^l L_^)S^^>- -^aai (J~ L-^iuw L yJLiJl l*}tLl 4-^aXC ^ 
^ * j ifj $JSj>-_}ll l*)U-d ^'JulVI clAJjjJ \^49iJu jC 

U*jj .J*>b i^Lc* la Myall till * A^ItjJl 

^(nr *r-j) (l^i) *~xj\ aU/bu i^wi^ui 

Sjlv4*i! ^ «j*- ./ tj «\!'^> ^ s-1_11 Ji_^aJ L^U-^1 *% yjj 

j IVU^I ‘’^Juyadl ob-yaiilj PjV^ olcl j* tj Ai ^Jijl 4j _jU-*i 
^*jJ1 jJI Aja_—^ Ja.*yall 

l^Jt” V\*J\ jUl J^b jj^jU ^UV» 


f-L.lt laiyaJI Ijjs >jLl obyaJj Lc-jVl 

LLP j IwCo I Jii j 1 OjKT .}[ Jl ^ *lai -A , \c-j 

OijU! <y Je ‘UJ e£o i Jij 

jTjj*' J <[/*** f 3 ff /^Vir j-U-l Jl>v [J^i-( ^y 

Jc ojC t^jjl JO . "►Will; " w-J*i J! ol-UI jy <-Lil 

(y 'AJiyjli* Je _Li fciLl* Lai *-L l*x» 

L j^Jl^oUVb jt jAll ^»UJ! oVIjAjIji^L 1 - jjif -aI^* 

oljji-*Vl a^ ^jU^I J>U1 J • ol-CjjJlj jvdl 



\j#j <Ul aU.1 <j “<£%* Jc- (Sugar maple.) ^Ol 

* itAxij ^ ly-Jl p Li j L*J1 jy* 

l^bi! J ^1»1 <>w2-' sLj*^ 1 A# jL^^l 

* 3jlyX*)J ^ o'l/i) <*y4i 

J^C 4~*1.S JjL* ijA^- (^1 (^JaiyS (_ft) ^-Ujujl'U 

j1a£« A-J • ji-1 jjc- ajlySjJl Ai 1 (^aJI jIAjL* Ai^jw 

or^O 4 l^!. J ^ ^ _£*■ o 4 -^ f5^<i 

* 1v*\ • 


i'jlji ^jlT (Nettle.) jj^JJ oLJ ^jaL 1 JaAAil jl A r / a*j 
& loVlj ^jJjAA- 1 JaiyyaJ' ; jv*.J k i.* £ *\ < A'^J? Jrj 1 6" *s* 

^)L>- <_JL-,,y?JI J^'S (J‘~* ol^*11 (_$ liy 

j> j A^l A»i a/1^* Ac-L*A ^yax!l 1 aA(_3 * ^_/JI ^Cjl CJj 

AjLk.yai/ Axjl Te^all \>jiS- ■^J>’^ *L-M Ai£;Nj AlAiJI 

A/1 * <3^1? *-LU JU JiLJljf j>- Uli «-L_ll> a**#- olyJl^j 

\b^sAj jjA^-1 Ajau*ljj lyt■ * *111/ e-lAi”* (J/^i" l* Ale <, ■*--i^? 11^ 

(Jj-tla^ (JljL/^/l^j ,J^Aj d>LJI(J *•(«—il ,/uA Ay lc_^ll Am jia-*Vl ij. 

*■ (—11 Ail j • i^U i ^J^ajaJ I ^ wLlc jfi** > ^'j Is— *j y*& Lp * 1^<L '> 

>* ^ 

oUyaAllj AejSl'olclyj^ *L1I j* ojSj ^\aa JIji>. JljjV 1 J* 

*Lil jjy*j ^ Ay-Jae j-aIL* a)uAIL* AjlIlJ-:! <-|ff*-Nl sAa> ^jT ^ 

* v/taV <^a#/)1 Iaa fOlrLJl/ • l^i I 

^ r^i «ib^ Ci* ^ ^ Cf '^j 

* lyJl Cj* <^iX«.4»^ jj I’f*** ^ I 




jii-L Jvsdl £jLA\ (Stump) Jii-l <.A_a Jv Ji 

Jj*)_ V_* k^a£- iyti «-(—U AX* cjl Jjkj t-t l\ ^2JU U JT 

. *Lil l*Ju* Jii.1 Jj>- w^>-jil i^jjJLI JaioiJI 

O-^aOHj Jc JrjyA** Ao^l\j i£jXJ-\ JaOaJ! 

** w ** • ^ *• 

/j> *-1—11 j — & <jlu ol'LJi y jtS~ L OjjJ Ja>-^U A^Lij 

*j~\3 ^*OJI ol'LJI ^ . j * j£$~ j ^ 

cji v l*j^""lj JiLJI AOLi-l oLLJ! jj ^ SjJJIj L-JIJlj 

&J.&J * ^l~yaJI ojf l (3 0j^> «Aa> JaOail 

.iljjli vOJj^H A* OiLIajJI yi SjiJI 

JaJLvJl 4)*A^; Jai^JI ol^Jc *Sj4ll a^A AiijT *0 jjJI aj l_^- 

jAi-l j Jj 9 ^ j* 4<y^l W-^l j (jloil 

*L11 <cli aJUII jtfty ii Jl *Lll gj& olf> olfdlj JLJlj 

aJIcjH jT( j *-LAl Jiw ^ oLj j jV\ ^j\<il ^Jl 

. oUl 

oUl jO- (J ^jjL-a^'Jl Ja_OiJi ^\c Ai Jill O*^ Ol_** Ijlj 
3y>-j v--«0 jl Ojjll ,_y jU ojj+0 jjc e-l—il Oi OiJI j*<~& j 

J j* *LJJ ^yPfcJ *-l_Il LuO»* OUl ^tvV2^ 

JaiJi oLa crLSl If^j L l^df* Jail aj j — ■*? Jc 

oU Jljjt ^ JjiLIj Jc jJjS/I J'Uall j IL^I 

, olrLJl ojf jtSj £+$ Jljjlj (Tropceolum^) 

4£jkiil jic ol'LJI ^ 'j <* *-l-il Jaii OyJj <cjkiU J}j«JI «-Ujl> 

L OjJ £J^!j (j t^jlil/VI Jai^JI y V 



v .blX- 1 J AX-kui^ A/^a—wJ jJl L 

(ji ^Jsx jJsLl ( J-ys*-'- 4 jLi3ijj.,* v^ijlaJI /y* e-lo^ 1 ! J)^ -lj 

oUi ^-*5^ ^|kJI AJ^-k (J>***^^ <y** . i<~£^ ^*<^») I.U-! LbA^ 

; ol'UI *lo\ j <^jjl 4 jjLu;^ Ja^jtiij ♦ IA U> *LU j 

Jy* ^ J*-^ 4 fr kJJ kiCJoki! jl 4 Lbkai^yb Ls| 

Jjlkl* J^3 • Olkl Jj£ ^3 U A>j-U Ja>-^(r A_*\c S^siljjj* 

(_£ jAkl Uli ki_jdl^ jl (^y^lll Ja*_^Jl A.lc 

• AkiiT fjA l*?U- ^>C> ^1 ^-Jiii- 


u° ^ Jl yAL' (^y*^' Jj-'H A ii. 

Ai ^-< t i^Xrj (jl»«)^ Jai ^ U'*b J I i _/u£ I—' o 


> i*L * J : 



, w . _ M# 

4 _. ®a. Ji!i« jb j&b j L^Ly (vi) J '£" 

*Ll^ ^ "^Jj l(-i iw^y (-^ ) <U' l L» <i y- 'i <!«A^ J aLI j_J <_^»-U-j 
(^jil ^UljVi t OLLj (_£>- bL. -at) t^Jc j ^>\j 
«j ba*H (J* jt-lA* £»«b U «-A* A»j ■ ^ ^ <3 ^2 *bU a-tfr <_ jj ; 

* VrVj^ <j A’ j_ j JbJi ^jLaii *J:M 

•A*i j y (jb *AaJ I : ^ . Y ^ 

ij-t JL^> 4 _—A*j *Jl jiil JLJIjy* *^-\ 

* ij* ^ ALJi ijV biiS A*> k_J j^A, 

\j o‘ 'j* u* ' : £ 

*j jj J - ' ^ 1 bb • --kll ^ ^^>-1^ a j .-^- 

i i»O&J (J *-a» j\ _ jh j jli 


’J>. 


v' W — j, - —■'. 

Jai ijl Ji»“'V • i«—4*-bb b^* Jjl ^UL* 

Ljlb^^ t r* ^rJ J^Ji ^->UL« f^t* An) <L-ii 


i &) 


/ ♦ f 
j* j 1 b^UU- ^3 

j*£ ^ »j& o\rUl J y 'b v—.jiW irV:*' Jj^ f ,^ 

• 5Jli b**bi^ j^ ii>-Vj Lb* l|laP Ur ^>U»» 


. i\ 

y*“ 




(Transpiration Ourrent) jU — (Transpiration) 

oU ^ iij j o j~&>- tal r r l l 

(T ‘ ^—■*> fjl J ^—-!> 

X^j ,(yo j 

Ji-U ^t Ja>*jJ (jkill 
o A i ^ a *. J° d**^ * Jr^ 

o Aaj JaA e-l_JJ 

\jl-\iL* ijlfKZJ Jajl 

* (^) 

Sj wi>- l-Uij f-LLl -Ui<oUI ol'U tj* 

\irjZ J.U XLJAxjA UiA>» frUI J: JfLJl 

J * (Jl otLjl ^ ■ J * frUll ^L~* JH 

Tcdl “jA* iJ-l c/L J Ul,3- jk Jjj^Jc^lJLI^Ur 

tS'J Li«A^ JP3jf yl ^ 4.. \ f " A^JVv-b bb* 

jf\ iw« frlll^j* ol'lfJI *-|>4 • 4*>-jW 5/b* 4l*r|^ 

* 4*>- oJLiiT b? 




^J\ >a\ 


rw 


- Xp .Lai' 


oU a^a^. <-Lll jUi* j* (Hales) iL-tyi ■&) 

^Jg I ^ A J^T" '' (_/ j~~& *L—' J ^J>)' 4l^J ,»■■».J Up 

/v*jL !Ato 'w-’jCjl xlA-w 3 -\x/ 2 J ^Jk) : J'Aa* j'j 4 c-L* iyJLc- 

1 *—5 ^ ^V* U 1 A»^y3 L* J ^ l *^^ 3 .^Lc_* W ^A> 1 ^ o 

oi*u j» uji Ay# ^ jjiiii >u\ oiruj ^ jt j! oU> 

J' o\j k-hVil -oU aj31 ja juiJlI ►Lil o»u_ Lcl 
• * jj^ 0* <-X>-\ j^C' Jill l*^» Jc- 


"ijU- CJ^ J*ii -1 l <L^*vi /y* jff* \ 4 *_.J £*lJI Lil_J 

4 (Jy~kj- \f-A*> J vLij *\ 'jCS'^ jszJlZ \^%Ac '^ *sS ^1 .-r-li^-V' 

jl-kjL* ^C- <*ii-*- ! A jC/ ^J. )^£r &J.Z j Jjj^, 1 ' Ai->- OA^ 

-Ail! SjLL-1 Oi^iJl 1 J frkJJvj* i-W 

A.9'\>’ ^lJNi^L ^ 0-i^- J ^-ki- I •w^l^ ^J>- At.}L-*JI V^/^l ^ 

O^j^iaJl cJui-j Sjl^i-1 4»-j3 C-iij £jH ^ «-L_U olnJI 

* Cr" ^ ^ j &j; jj! 

4*^Ac jkA if l> * olyil ftl_LI ^ -_j i Jj! jjl Ji-A ol ^ *b !J 

• 0-kii>l i —i jS' I oUl $ -AaAj (^iil <-L LI ol ^ 

1 j I f I v—-" kJ~y -Aj 1 ^ l* t- \ — 11 l^ia^4 i 4^L^" ^3 y ^ 

(^* ^7 , i" ,-aj JV 1 '«^S •" ^AC- jAi-l Jv* i ^UL- ^ 

j-ki-l *-.la. 1^3 ^11 A^j 3 ]l > “- . #1 <1 JJjl 5 .J>-j 3 JsfcsAj oV^iP 

3X* Ail f&"^Xc 0 \ 3jj . ^jib j! LaJkXC' 

l—^ Jj AjAA* £ j-A.i-1 lf«>- 

• Jjlj J ^ VIj^Aj c-U-Ju-l C^-U-| 


(-\> 



J j y . 


X\A 


j j Ifc*" OliUI fljil Ji*^ A*lli^ 

* .!■—Aib apV v* ^1 ^pJU Acyju o Ufr^i* a# lid 

ACj^J\ j. cAUi dj>d J^S- ^ L>-j\id A,_*Ud j-Ud A *Jb jyj 
lj' _jL! j-Ud cdi l) *)L 1 y .LI! jl-Usi * *L! aAw^ Lj- ^^ J! 
0 a J C J Jdi (Cutinized) L^Udj (Suberised) 

^>SvJlj ^4ax]iS^<6 ^I^aJI Lyl {yjf^ 3*3 <^dl J.J- 

ij ^5j ^yZ\> adaill OhjAj Jl^L! y !j 5”3 l£^ A^UI ^*.5^1 Ob 

ojS' A,— *Z> Jc ^Ldl ^\y\ y U 8 ^ j^Sj ^jJ^UaJlj £yiJlj 

* *^dL ^—& JJ £^Ll **Ac- e-L Aiw* l^lic. Ij!-Ia4 yZ *LU y 

cilol/jtiJt y frliap 3j>-j ^dl J oji y~» Jt -\plwJ j 

j* jfiS"OjZLs A **£* AdJc> j jidj • iJlA’J! djLj^ \a/p_j 

Lad AL ( Jjt& v^L^lb J^Ld^ & *|>A jf') w->5\Ji (_j j * 

Jjljj 1 ^! y 0?c^-* W <La^ 3 AjL-iaH a-t_> <jl ^p i_jjUdl cJ.i Ajjj 

* ^vvjC L i^v* jf I lj-L* *d _ i' -Ui 

(Cutieular Transpiration) U W l* jL__a.j 

3 J 1 j>y^ jr* l^jL! j-Ld y 

t\yac-*yl <J *i/[ J£"ci 5^^ *b—i— fr lj*-:^/^ 

• Ajj£j&\ Iftt^U- |i j!l 

"^>dl ^sJl" _-t Lcl .LI! j^ikl j U ^ 

c * ^ 

j jiil! oAa> jl Lc j jjidl J^»- y (Diastomatic) 

. ^ Jb/^! !dJ ,Jp Uy.C Lcl 



0 JtX-i • \_flj ) i •■ ■•■_jJ) l> 

UjW jlk. ^ U-Li! oliUi Ji t-Li' jli j c AljN* 

^ r 

* (^) cr 4 

jj<* ^£*Ji ja 5^1 jjAlJI ^ o-^_*Jlj 

Li I <J!j>-^i Lu J.JU j ^dl jl*y \j4) ££? ol (^Cc j Ail U! 

. 'liL! iwid-l 


^Ja£- j1a_a> Jl oLa)! ,j ^xir s^aSCJI oL oUlj 

i xJx5"* ^j l» IT Ijl^SUjc f l?*Lll j. 

jJlj V jjJI Ly* >3.1 j ^>y^‘ sJ,A -^->i 

^L-ll A> ^<ai^ s ^1 J &>jic do—* ^1 iwJJJO 1 *l~i 1^-J 

2y*—yo ^JUI (j asU- 1 ^sljii A.l**i! cl^J.1 olrLJI (jlj j\ l*lj 

* ^jxyl!l 4liIjl cL/^ ^*1*31 l^'»eia«"> 4x*.rf>> 

jJU* 0 \ J» **4^ t3L ji Aljj (j-* ^^tlll ^> 

rAdl‘1 j <>\laJJ #-L_I\ j\s£ jl-U* £ JjX.1. | ) aSIaJ&Ij (^C—jU-1 jiull 
^Ail^ tjfefLli * Ailiijl j\ jJ.-lJI T-lall It ^.iiVJI (JjiX**i ^/IllJ-'l 

L w ** "* m ** 

j& \* ***>! A:»eXxJl "L^cX* ,'»& cJl« 

L- “ u ^_ 

L^wU Alls'Ll Aj^tXjJI LljixL Ijli 

* 1 ^ li ,11 ^ixaILI a,^jL,JI 


ijJJJO l*w y_j^jj 4 ^LUjlitJi(3^da.i! ojl=L 1 L^LI 

Aj _^li3l jc. O jaj_ y ^ OL?jkJ3 A^ yji’ 

4'^ IUfrLIljUi j^5CL -Xxt «C3 *^[; JJi V J[ aJLIjJI. 



w! (J'—*4 *X>\i Ai J^l ^V* 

* ^*a!1 

* ij 1 -^ '</* <Sjy (3^ Oj^Jall J*\j 

• oLJ' «J (J^J* ^j]l *3^1 sJc, jIjUL, ( \ ) 

* c> l£*^ (water-content) ^L-U < 3 _£s^ ( \ ) 

* J^l? (r) 

. ^— i\ "S^ ( i ) 

^5 (Concentration):^"? 4>Ji j Jlll<^j^1 ( o ) 
* oXX 4j <Ot»JaJl IjSj oUl l ^-aSS. ^Jl (j 


Ul? * >05 obUJI 7& f*Ak)l Jll kJ >51 jj Jill j ( ) ) 

k^v>jju Iji l^.£L)j^dl3 SjI) j Ja>-'> l > Aili j\> 1 «■ _>» >oX.*3 Ijl 
jJ Ai>-J Aij * i^Jap JjAiajll > u J y £j ^>1 

r* >w- 

(, ^ 

Sjj oU3 Jj>5! ^k-Ji f 'i* t * * ^jl (Weisner)^r>j ^oW 1 
yJljCv* 3.J 4 pLJ1 3 Ulj^s4.L* ^y A^lJail (_$ i^l^aiU i oC^l 3>^* 

* Vv\d ^3-^ 1** ^ \ t j VJi (■y^ 

>dii ta _J&ll ^L4> sj^ail _>fc* -^U^l ot *3UJ1> 

*£j! j J\j • ^ (jjUa^ ^ jUJl *Ja:> 5>i 

<Jl*ajl $j$- ^C*s2l« ^j*a! 4> I ajle A*>c*aJ ^Jl Sjl(3“' s j c ' 

£*«J1 Ja^^” ^ ^ A*iljil j>tll Jo 23 i 

t-yaWi • g jy? ii j_> u Hi5 5^ 



m 


" «» ^)i lil . J ’ ! 

^ i • u 


SjUaJ! i A)^*^“ ^ ^^ 

jit- 11^/uiT ;*£(■ A-i,^ ^ _/ i) j *J5 l)! 'ka.>-^/\A /j* A? taj iJjb . <0 <0 *l>-^ 

i> -ujJ! O^j-^—^~' <* jy a^t^a^i fL ,« Ajx—**\ ^ ,»ib* 

i» bo s_ -T&J *-1 j^'*ll A^?ja1| AilyJ ^ A«^*Ul 

3L.UI otrUI j JUJ ^ taf jljjSll jU J IWW! oliLil 
. iubJl j J»l Jy^ <A_1I jjCj \lLki' ^sljU j 

oL^JIjl^UJI^I j jjClfl *A*Av* Jjll ^if Ui (r) 

»J-' 01 $* b 1 L*!i aac .il^i A*b^ (Green Houses^} 

(_f a!* kji^'>—C jj • bjl li-1 0 !^^>• b—-ta Aai ^*1 ^pAj Aili 

A 4 JI *L^_i ^y& ^Jj! V ; ^ ^ tay.ibj c vjbj <^->a 

i y* cl^AA^ Lj* I ^ j) I j ij* Alta I^J i ij ]j4 -1 AA ie»-j .5 C ta»ta*Jj b L 

« AjJjJf ^ djA^; |^yli>- 


A»-J.i C^ta-JJ ^eiT lOlrtaJ! ijt Afl^J Ai ^ ^ j 

j^jull 7 -baJ 1 ACy«< O-ibji <tajb* AjA^ A^-jj]i -,bli A*^>&J 1 

• 0 Ak 1^- ^«a) *-j^b AJil 


j'^iaa l^ta ^j,» Asur Aj jki 


..1 ' -1 


^j*^' J' ol'UI ( £ ) 


. <LiA* j^uli C*~^j}j ^>~ i- *. - Ac, 
4 olta £jj ^jJI Aj Jill <-ta jj ^jaAi cl^A^ bl ( 0 j 

ol^UJI ^ r aUa)I joUil jl ^ Sacks ) 

< A^aJLS3 Ul % 7 *^ o^l J yjf \ j&£ U\r 



I_ c 


rrr 


j-b 


\ 

i 


t, 



4A.J'- Jc \ J ±Lc-4tjJ J. .'Ul £*-1 • \ { £ 

• (v»)(p 3 

' l r* J —f f •-J*' \ 0 * J' \ • • U JT .-J Jjljj £3.* -ii. ( I ^ : S • 0 if 

• b j \ J* * ^IC O**" 

^c»j UP 4 _*\j j'i \ J J OuJS /** w rv jLJl* *lai\ j 

3*3* *~U' tij ji 1, J-* “uUi; L. r * y £ *Ul -U- -A—<o J J^LojO w rij ji 3 Ahc^I' 

^sa! OUL^* cl~-* » 6£il jl*- J l-L*- » *US pJl>\) J Ai^i!) JJjljjJI 

*■ ' r^< * Jj&* J> *i—il Uii L»_3-lJL« 

>jj d-la* Jjj ji Is" ijj 4 J& L»Jl /j> i 41 j** <U1 ^ ■>jiii I ~ii j%a j 1$C*V (U^ 

^Ii £^31 fl-i>4 [_£-aJI H j l iat>“*> 1 ^ u* * 0 yJ«L» IaJIjO j *t j**b\ \j4 4',c JLtj^ t'j jsh\ 
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«• 

... jj^i-vi ( ^A. w }V^ • L.tiii Aj^L jil jUIly* Ai't 

. aJ* «U* jj£ j! JkjT jlf* j) A >1 b ■>!>• j?- 

^ o ^i ^j 4i ^ ^ Ac >* ^ 1> LJ 1 j* V 

a«Xi>j • ^1 (JU*-A lilr lil-bii Ij^iA*ASAils ^ 0 ^ A 
y>auJ' JsiLai aJ^>_Q?,< U A * 4 frUa^l A*_/i)l SjJj 0 -wlS^ A^yslA 

* jl-W J*t J* ^ t^^jA 


Jfi 1 A->jVW olL-A J 4 Ijc*- JJi jl-LJU ^Jc AiJ^ Ulj 

(*_>;■—AjJjj <£j^S jjs} jt 4*. |I C U <^yeA 

oliu-^ill O^j ^>- Vt V d*i* ul i[ eAj dj^SC 

» I ji j^a 

Ju*X—O j ^\c L^v* jJ \—+a.£ ^11 

Lcb eij^y u^cyS'j^j o^-jj-^y^j <Jj*^J 

olf>! t ot>Uil f^l J\ Afi^-LL aJIS^ 5 jij) * 1 ^ 0 

^ViV (j-* JIjk (Oli-^^itJI j ^ a * > ” 

»iXjt ^ 4J! ^biU <b J\!l jJ,l {j^~ j£ <jt bbli ^*> 




l-^- 5^)! — A.ij^i )\ 

;Charbon Fixation) (Assimilation) (Photosynthesis.) 

«j^' j l jfS 'olrUI ^w* ^ 

&IAI bjj <—4^ai y j&\ KJ*a bjfib* 

' Je 

(Broom rape) ^ jhM j (Dodder) JjAAf a_Ju^ cA“LH> 
aA-1 \ZJb^b\y A>c ^c. IJ^a.1" (Fungi) jldl 9- AM y j\X5j 
$ j $ 5\A qj _4vs Jc j y ^C.!l y aJi yblY- U A* 

C -^ A) y^.^~ J! y A \« » hAuaI'I <J *3 < 2\J1 sS~>^,/•* ■ <* 

- -> \_x - .. ^' i ^ ^ i J. J , v' _ 

iiui ou-ikitr j. jii jjuii jUi vi jil k-Jicj (Mush-room) 
IA bjt j*- J1 ^ ^ C-»h**' , ’!>ii ^ aJU> c ~JI 

/j* _^""”LA 4».lg—y?.« oj^a 

• l^L> All AiJd olll^A-lj ciALA 

o y_ V-'i olA^ A-vjclJ)j bj^z)b\ oLAdl J$"61 Uaj I t y*z£j 

"ALAI j\ 4.LAJI AiJI tj\ (Humus) JIAl y iSy&lh 

Jj! JrOl JS”"*-UacA j-U-Al A* j! 4_!1-Xr 1 JJ j|5^ b\j y* j*A j 

. Xck-J^ A-Ai" J^ill 1 -Xa y otui <t-W j*LJc^ 



jL L*Ji i»_jl 

<JlAj jAo- oa*i o 


6 I ^s.c 3Jl*j 1 ji 

l jj, jOl J C Vo 


Li! 

■~1 jbjTj ioUl <-LaJ^ 


iXJ* J*Li J^Ui j*b u Jc JoJ6 V J6 40 b .abLV o 


^ 6j>^3l O* -L*OA ^ jj\ A*>-^11 Jj_^U 6_^> ©Aa 

e J\XL* 6^6! 4il ijc Jsbj*^ Ja^l ji-1 ^ jj> <Cll x *5jl 

4 <li \ * ; * * * j 0 *: T ; A .>* **ia—j! bo- ^ jLl j ^oJ' 

La _L! L'lj^l LjJ>L ol"LJ! o aoa jj^ii _* A 

* j o 'sltl V LI r-l^- U 

3jU- 1 AbsJU *,*^6! oLlV' j j*i xJ- a*Lj1 o i-’ Tcjc j 

Af lUj_J 4 -ru>* Lj jIAJL* 4 ;^rtll (J^b JjC frl^ijl ^Ll*vi Jiij Aiil*!- 

Ai 4j\ ^c * ^wJl jb «-U ^5 Lb oA’bJi jj'Xp- “W 2 -iu jLJI Iaa ^v* 

Jlr jA* 6t (Moll) J yj { Cailletet) aaS*vjW- cb 

olrUJI i—^bli* l JfC**_Ttc 4jt>I oAf. 4—<b ^Jjl (J^6l 


. oUl , 1 >bi 

^161 j Lb V 61 aLU jTlfJ ai^U LJJ' obi Jij 

6^j 5"”*a ^.**53 1 ti ^.5 b_j^.* <-A^b 1 obUI Iaa^ 4ijb c.m« 

63 ^^ 61 Lb ^jc- *> 1 — -Js3 O-'— b * ^ 3 b^b : 4.yax£ jL! iAb 6 b *■! 

3^”^ "bj * 6 jj** b* 6b^°. Lc I oirbJl 4>iLi ^1 jUJl L_a 

* 4>y'ib! t^i-l — liilla* A>b/ jf\ — 


A^L* ff (Escombe)v-^^I'V^Browri)6jbj l 6UI o Ai^ 
6b—*“!>. jLI 1 a_a If. bo. Jll 4c^ j* 






(ijjJI ^Ja-- J* i!f j t \ T *i/* j|fyau 

JS"jp |* p Tt® 6Sj acLJ J 

a.—^L* t-ijji? [J jUi IjJ> Sijj ^j^lyau*! <u^w jl -^-jj * acLJS 
A—->- L~* A^ j6o ^'i*jJ' __** j:j? J*i._^ A__yac£ l* l 

^j- 4 -j^j A—>j'i^v_1 1 i A»isAi-l <i^L>fcja)i oi 1 __jc y iiU>” a^LwJT" 

A(>LJ.l ^ <-J~ Y77 ji ^?eJI C^IS""jjil j JO*JI 

**-•*'^ l) lj- AC jm\' ijl ciJjj ^jA £tU> 

t/J jUJ 1 IjjL Aj j|£JI L-lijJI ij^\ya^»\ 4 &j»M /y* Jut 


* A**aA* 


L>' Ol Cjjji Ji)l A.—^UaX*^\ Sla)! fij. A ^.sjj Ji 

^^ cr^Lj* jI>^ ! a J6^<>1 ji t.\ ijAi o_y O -u—Jfjl <Jir 

J£\ ?S* J\ J M 

• '^>yS J c J _^3' J* \^jyj ^*ti!l JL*^ 

tj* j!.Aa> a* 1>^>- c5 dj) ( j>3 -U**5jl (jl* (J^>0 *A*i j 

ot>x\l aJuU a —y *f ^j* jj 5Cr ^ <Md*> *UL\ 

** .. ■* “"'* " 

•Jw*53t ^ ^y.S*^y 3 ^, dil-Xi» jU aJl^II aA_fc^ (j^]a^j 

oUi ^j\ j ^ £? U oU^j “\$A» dy b\ 

* «■[j ^ 

: (^Ij^ 1^" A-UjJI aAa ^Jic -kij 

♦ <jv*~Sj\ -j- j>,JjL>-^i = frU -\~ jjj^Ol -^*5j! jjlr 


rrv 


C ’« i.- 




ol'UI ^ a)V-U! ce JuPI^ j! j^rLJl ^b-laij 

f-Ulj J*i_pl Aw5j> 1 ^J, i 1 j> aJL jJaJI e-U- j y JkJJ (-1 

Ai>u<U ^ 1 Ai-Ai-*}/] ijj^- ^ rOJa-*>V j -U> ul 

^b»l) £^1 1-^ jj^ 1 L)y>- jJj^xflJl llflljT 

aJujJI ji Ic j . *•! jud-\ ol'LJl 

4j^i»l iSj3 w*5jrt)l Jill] L_A —25 <-j^«aJI ^Le ii U* 

. “ Jii! Jj, “oy< Ji oj;” fji ry^l\ u* 

_J*L. -ii A»L*_*J] s-L_^ ] *y^jl Ov^w-' A Ul 

JL^ajJLjJ)' j! ^lj] (Von Baeyer) y* jj JU1 ^fJj . uj^ma 

: aUJJ ^C- *-U u Jj] j* { I ^A» dl) 


I 4- | Jo il = | Jo -f | ii 

r r r r 

* ( | J*» i] Jjjli O]k-^j A*j *-_ iwx^ll ] Ulj 

W>-U-; Jl Ad>twj^/lJ Jufc^L*jj)l Jc. JjiJl V Aj] 
ot-UI ot Jr^: (Bokoiny) Jj/^ jl jc c j^jOl 
Jijl ji Oj-Vj) r-LjJV yjl JamJ Jls 

^ ' J * Aw^Jr^JI Oft jll y *sJi ^ *&"J J (Jj! L\_a ijti 

. A-^J \j& dyf}\ X~Sj\ 

i\4~i\f ojsCw oi 3 p aj <tii *y U Lis 

• ^J^y* X~Sj\ J\j k f-1 j*A >-\oUl jj! J3 1 ^aif jl -l« aJ JI 

£~»2J ul y^jyj <Jj\f' \*)ly Jl l1-V> 


AAlJI J.- 1 


rr^ 

j4^ jjJlilj jjJIJS a ]1 J f y> 'i/jl 

» l^jJl j iw.»>a.a l l ^ l^Lf 0 ^ ol—C j *i/l ^JjuaJ I*-* 

cijTbjjtf. IJL* oVUl ^JljjV' JjCJI 1>L* 

j-i-' a A* •>■$&* 0 4j _+~A !> _**>- Al-t ( yj ) A»-j 

AA^ ^ja j JilL* ^..^W- Jji CilS’jl ob^ JJJ&H) o.sL JyUL j 
aJsu-jJ ^f-lJS JLj\jX y ^L:\ P^y*^ j . 

V-J^t' <» .jJi AaJsIJI Aj yX-\ <_^i_^i-l ^ O^A 

(j** AO~iy 3 A 1 ^ 1 ': cAa ij* ^».».. '' J 1 aLp Aijj ?*A; : *&-* cXj j oL'LJI 

AoXm* oU (Dwarf bean)JyJI oU ^ lijj <*& If JLfl 
j'A—iU (j) i£ yA jja^j (( Aa *3 JJb « tillr 4 >>LJl 
Aj. j\ 0*5 J'A— *y 0 Ac\^ ijAi£- JoA 3 0^0 OuJl AitX-yU 

* 3j_> !I y* >■* o yjl j.* ^ ^ /jj 

• Ai; Ay- JjvJl ji y. }' a 5.^S £ .i yj ^ 

: 0>\. y* ^ 

* A~>- u'i U I 0_^-> 01 (\) 

* c, 3 ^*J? ^y^ry* AyS'y 3l* o_^C ul (V) 

* Jc ohy^ jt (t* 1 ) 

* f-^^3r'\ ,3 0-Ajull /jA -*jLm jIaJL* j*m£-> sj! (£) 

* <Ji*.Jl oJ>0 (jl (o) 

4^ JwJ* - .>[^*11 O^AXS 5J>-y Ui> I j t"> <C Oy^S\ O-sUXi^ (■%) 

AaJ?_jJ 1 /^J \j 4j Ji)l ^ tfJc- cJ&y* lfi**^ V 3 


JL.jw/' XXf'j A&JjmA J*C- aJ^xH ,J L-Oj: 




! {I 

>UJi 


kC Ai y>" 


JiJ/ V jj'^Jl A^JSji <jl‘ A£* e-ly> ^ ^ OuLJlj 

l^l ^ "H *—■^<7^1 f Ojj J 

,*LaJI ^c- Ujj^Ji •X^ u Sj\ aU—•>" ,J 

.jUl! Ufe .y aLJJJ r* JW» J& ” Jj»SC' 1 ' 

_ (Montemartiri) ^v“jl C J,* wJjI^bT; lx.v — 

/ ■ - fr t *■ 

J* A'^-i' 1 J £ Jc J ^ J* 

Aaa«^ %**— ! A*,* >«A>"^3 14 I A-.^ 1 AI*.^ 'A-~— ? 1J 

. a)IjuI 


A^a-vajt frl^l If- tC jj> JkJI ^ A-L/’ <1)1 t ^UoJlj 

A*!*.*!! O-A—* jl ^ JJJ^}\ <jl lO^*^ -2/„ C>* 

jLftj^l j Jjii-l Uti . ♦lyJai- ^jto jji 4>^J J ^1 

^ c^.L> l /^» s-Ui-JI 

j!i aJuaLJ! ^IrUI ^jSj aJ^jJ! oj* y Jj 

Jt^ol ojjU j& Ij-lli (ob***^ jj ^Jb3l') ol>i>JI o-A_a JjA aJU- 

L* 19 • A^jj\^j\y^sj\ }\ — y ^v-H J^jTj] y L 

ajlyac- l^li otLJl Vj> U^/tcj (J 1 jlafitJI Jjljjl 

ob—^ Ojl 1 If^ 1 Aj *k>- 

. Jlj/V' .^,* (Palisade) L^' J 

c3^jiJlxUXi }> A-Jl^jy lUjU’LJI AAc_j 

. oUli *1^1 



j OliK Ot«*^ X)J^-^J 

A^&yOJ (jOaill j\ ^ d £< i}^JJ y> j^asA O—*>* 

SjLj (Carotin) (i ^rj’j^l'L >} j*lj < - r ^w *~~\£j £jU 

• (Xant-hophyll) “JJ_£l )” 

o! jj>3 ^ jL*_xj! (yi.Oa^' ) 4 a~1» 1*1 

*c i jir j-j OlrLJ! j Jjbi-1 J+O-Sr $J>^J U ajjv*3 

* i*a*a Jt.llJ 

AaatU oA* ^k*» jjl jl *^liii! ,j icjjb-U olrLJl oi^— JjJ&J 

» Jv^aL *\ JLa jl bj-M 3£4 g jl 

ub^*)l >^ : ' <J> -Sjj j)S*" \-A£-'»* JjC J|u.ijj^4.^sJi Jv y __ 

W-U'i b'JL>- \j} ] * OV-ii^'i A-iCi . w v2*- ^->- '^5 JJ 

jji olrLJI a—O jV* ^cbyl obUl 

C oj ^Ij _/1- b*5sjjl » <0 

^Jo>- lijJ iO-'-O*^/ | fc b^£^ ij O'.rLJl ^y* jC.^ Ob-OO^* 

I Jjb 0>AO -L*.Ptb'l k>-j2 c-j bi- 'l On IS*" bl jj^.4 Vw'V 3 ^ J 

• i^\Ju /y ^1 OjWjJ ^ bjNl 

ajj4rf? -lib Oj^b J jr/eOj 

t-yAi 0>jiii Ijl *jjjST"b jf' ^ * «A- 

^jAa\^-X 0-L*_j£ * itOjiij bi J _^SC*Iv4 

^0%*> Ojy* -ba j c j ^^J' 1 (_^1 b jt—v? !jj5^Ja>-l *^5 J JW 

L^i^l “^TA— a jlya*> ^.tJO 


\jbjC-JCS aLj ^»- *J V^> J ■ lI'^^ - ^j?” w>UJ)j 

^ * 4UA ^jl *■ '-y. _ji ij-jsX^' (J_y ^_>1 j^illl 

Jj U J fjJaJl Jj~V! y^^il -^-yi i/-*^ Jr^Aj?^' 

A^j^lli Sj-v—5jl ^1 (Energy) *5 Hall jl jj)J>Ci! ^1-yJ a~Lj* 5JiL« 

o a »■ »n< * a A ^>jJ1 oaa j >>.11 tl ilj jy ^J1 X+jTj ijfc ^J-LJ 

ji *j<l -, j| t-l ,- i. -j lr uj 1 x-Isjaa *1 < . v**-*-^*.^ a*** i ,^~ • 1 

V V -J * W T 

<j kiiiJJj . >^>llaj: 3 <A_1 'ij j y >JI x^S'y. ^31* 

A-a.^ 1 ^ a^* AjLjjV* i ^j > ) i^3- lA-X> i y>- oAft 

4 ( „ Ip n+M -_JI . U< 2 ali I - 3 ; i 'j A 3 i 4 jVt \L«»U -1 

i ^ w V y W 

StL3^/l 4JU—J1 A'Ak»V' J^J «-? *1O'ti^11 *A*t? Oj^iS 
twJ^—ill 3 ^ !>U^ ^ Ajf Li31 e\l—,1)1 ^*U (Jj All j^aJl (_jj 

0_^>_$Ol»1 a *-3^)1 oAJ*» » A^ta>c,*2Jl klalrLvJI 

y^~ 3 1*J1 — x>y^l iJ&j Aj3»-jj}l j^l J,vi} l<XfcA ljUjl 

* Oy—*L> ^u*.iJ1 t-yJoj A«3j*.» t .Jo- •A- ) 1 >IaJI ij* 

*■j*a}\ j »JL--1 jlAai* ^1 ^ i._ a.' tr ^jjl otUl ^ ol Jlc 

iA—-* ^*^3- ^1 ^>- 3 ^ AjAi A™^ AiJ AjA^it.* 

^, 1 '* l r u —0^1' ! * i, 1 

« Av«j^ y "jj'l! 

•l^- - ^ jj£vJ! jj4 <l!W vJH*WaJ 1 1_Jicl 1^5 s^IjJI L *^K>-j 

IaAa) Atf>wi *^1 O1^,) IAa l^Ai- ol (jl 

\J > 1 J-*- JJ jl^JI o Is ui\Sj ^jfi. lUtSj fr_^1*.!1 oA*i ^JjiS t-y* 




w/ljjll oU 1 ^—* 


m 


^)) f^yaJ) aAJJ C**>^*P 1 LS^ jii"”" l 

« 5jJt Jjlj 

JLit ^*.^1)1 *- jv> j eJ_^>-jil *iyLyaJlj 4*J«^/lj 

^Ji wiJl, VW^' i-iVi v.! «jj.p c.ur" J !;t \*H 

. ^A**- ^Juli *^'[ aJuJI a A A ^j-* IA 

^►j.3 ^ j ( a— it o^L'-il *j* \j ^tjjj^vJ 1 

4-Jujl Jj' aj^i--- U\s AaK^cv 1 ' J ^C)u i jl 

<jii is^jAll o-'—fc A*i U\s j*. Y» ^ j* X * ^-jA i y~'As ^>>- 

i!AaAJ f Iji ^g»- a AA 

. oUl Oji* 


—L I _Ai—J> V r-l ,i la* i r - t 1 \ t f 

U *_Aj ‘'-1= -s "'-* \f& (Potamogeton) 

jl«l>-' *o i ( V A < ^ h "’) A ^ 0 j^* '3 '; 5 , r'^' 
^ * 
t-IA; jJ dikli *~ 3 -. J° t/ f'J * ,*^ ! y-t}> ^ ^ O ^l* 

V- V— 

yu**^J ^ l- UU ! ^51 J j Ui' 

sj* Uf U 1 j 

<V>lA> O Ju*j j >-'^ ' As j—'i ^ j(j) Aiaii (_j 

^L*jejl A-» l^c-j^ U j-'Vlj }W J. 

£JC ^»- »l_l^ ^Aj Lf~* O3* 

US"”L*i> ‘l—1^ A> j—■' ii *ijl a* * Jy-Jl ,j> 

t «Jill JjU aJj.1_ * Al*lfr- Ajl -'*^j 

. -IJI ,% ,♦>.!* a^c- J/^j A;i £ 


Li) U;>«— Ajl jli)^ s- ‘ J > i t A*- \ 

^ w 

\ V^J 2-Jib J5 ^*J 4.+J''2& 4 *A ^ 

• 4 *»*j -Up 0 ^ 



(VA 




rtv 


J v 


-~s -j-j U- Uaj*!' 


" jl uOt *0^) i, <!^*a iJjr- r >^j* : 'ij,~i\ y Li j& ja»_j - U f f 

V-* O; o-Ji i j- ' ,J Jfr 1 4 J • ,_V* ^_j* 2 Jsi' ^Jd- Oj?3 d--^ 4 juoj ^ j»-j ._~v 


-Os -U-«w ^ 1 ' \ Aj»Ui -Atj »_J>jL* * £d» j’y dJo e *^ 6 

» d^Vu jl jrCJLfJ <_j Cj* 

cJflijJijJte J?» J^'^IJL* Jin ( T ) 

^ \il l/" £d* * jS*i oUidJ^c. 1 j! UiAs. joJ. Ja ^ -‘,j • Jj ~ 

_>lc J6 *<L* t-^ r-l IJ ~>~ <ic tUS J,- »l* 1^,1 i \^ J c^\ JJj A> j >±Jl aJU -U-i ; \ \ i £ 

dJJiXtf- * 1-0 * <j^ jU.' 1 /_,* _jJl y J^iadV ^ ! i li;>-V J • 0_jJ ^jl -LjSj ’ j ll* 

* 4 J *!—.-»*-> ia»-; <J j «l id J J SO' J— 5 j ' J* ' 

^c. <ulJ 1 * 1/^1 (_>• U,^ bo-V 0 >-**^b in* J*» : M o ^ 

• *\y.V\ # o* y* y ^ ^ yi^ *'' j-£L ±-1 

• S* j <*i J&\ 0 \r\J 1 JaMiy iijj cjJail (\) : n 1 £ 

Ua»i 1^12- ii-Ji *J* J\c. »U j Vj 1 lj»Ja jli dil ij • Uj Lj- ^u*-! j * ojiJa); _> 

*liVI l-i* (j Jb^Vl diy Ij * £Lo»V^ *jrfjj ^—iliV 5iilj <^jT oVjV"< i «l’l ^Jl 

* ( V \ £ 1 ) -ijJl v dJS j J»> l^Lai 1 f L^-j) 0-^ j>- ^IjWU* ^Ju 

■ dxl» J*1 wJ.al J* JljjVl \ jli 

*^Vl j 11* V Jl y, j 4'y olalj 4«lil jlj jVl^j 11 j a [AjC>~\ (\ ) 


, i- v I 

' V -* M -• { jx 


> Jj *&-'■ ',» O- 


<ii!i-U> l^vi Ljc ^*,dJl jl ijjjHa 4 Jjj jajl j ; ^ \ v 4 

* ^jj" j ^ ^ J»_^!j jU *Lx ^diijl Jjjj!l Jjl L^JLdil jj At*_,j 

* ^)l J^-Jl J. 0j)^-N -'r-'Ol J^>* jli (jJ! cJ>^ r l J llj jj.SA V jcl iU-Vb 

* 1 5J% **JJ y J#-Vl £*jlj ^0 ^ ia-ii JcVl £z Jl ^Xil 

* Liill /c ' i»Vi* U^T 





i/yi > 


rtt 


* jj 3 is ' J* f i <sj>-\ u^jJ^ Z~*~\ 

tb y { y* ti ^j.is* f **j-* ^ ^ S'* t3 f ?} tr uU ; ^ a ^ 

* liiB *j>:j & z^-} r Ltyy. jj J>- 

£yS\ f iii.5 Ja >jU— Ia J c\ ■ \ \ \ A 

* <JJi» J JjjS~ j ij’ij _/V\ 

i 3 “^■ t ’ wjh j \ j*>- 4 a» i_^j 

* <!£■ *Jl ^lit 4/till Z<J*~j 

*■ 

JJ& J J'-k J ^ "_^ ,»* Joi **^_> "-C£- Jj* ji>-^^ 

• j^iji 

j^i Jis-Vj » |»*^U j *'i/jLJt/ Jji j^\j Ja jiij) i JaA> ; \ V ■ A" 

ojaJ olrLJl \j*y-^ j-ja>~ jjl 

* 0 ^*^ vl^ 1 




f , 


■—■ •*•' V ^l2~<£* W . <Z> 4 *^JZ* J * -A.'-**'* * 1 • 1 -*>■> >■ 

• i -AaJ -I>y jl '|. t^xJ’ Aiill •._ if ,_S^j J 


V., 

<c*>^ 


r \ 


V ^' 1 


iij) 1 ! ^JJL — CjIjlt j jJI »jj^ 

A^.lgC- -A jl-T oLa**" oljJk ^ cL'A— £- — ^ 

(Metabolism) ^Lll^j! l^ > jlL 

—cpj<> oLImII *Aa 

aJjt> j » IfU Ja-*^ 1 ij* JJuU-* t/* OjSC" — <3>Ul 


i/yi > 


rtt 


* jj 3 is ' J* f i <sj>-\ u^jJ^ Z~*~\ 

tb y { y* ti ^j.is* f **j-* ^ ^ S'* t3 f ?} tr uU ; ^ a ^ 

* liiB *j>:j & z^-} r Ltyy. jj J>- 

£yS\ f iii.5 Ja >jU— Ia J c\ ■ \ \ \ A 

* <JJi» J JjjS~ j ij’ij _/V\ 

i 3 “^■ t ’ wjh j \ j*>- 4 a» i_^j 

* <!£■ *Jl ^lit 4/till Z<J*~j 

*■ 

JJ& J J'-k J ^ "_^ ,»* Joi **^_> "-C£- Jj* ji>-^^ 

• j^iji 

j^i Jis-Vj » |»*^U j *'i/jLJt/ Jji j^\j Ja jiij) i JaA> ; \ V ■ A" 

ojaJ olrLJl \j*y-^ j-ja>~ jjl 

* 0 ^*^ vl^ 1 




f , 


■—■ •*•' V ^l2~<£* W . <Z> 4 *^JZ* J * -A.'-**'* * 1 • 1 -*>■> >■ 

• i -AaJ -I>y jl '|. t^xJ’ Aiill •._ if ,_S^j J 


V., 

<c*>^ 


r \ 


V ^' 1 


iij) 1 ! ^JJL — CjIjlt j jJI »jj^ 

A^.lgC- -A jl-T oLa**" oljJk ^ cL'A— £- — ^ 

(Metabolism) ^Lll^j! l^ > jlL 

—cpj<> oLImII *Aa 

aJjt> j » IfU Ja-*^ 1 ij* JJuU-* t/* OjSC" — <3>Ul 


J\\i J! * (Anabolism) a >jWl" j! * r 2USjAW* oUuJl 

ol^^* ^ c-L_x*i'l ^ ^ ^Al»“ btf * ( 

. (Catabolism; “ +jy }:£>3 ;J ^yXi «f~* A*_3 

. (Ji^xlljM 


'jjL-t cAJl *» jjJi JjJa 31 Uls 

* ^ ( 

L-C j j Aj jl^vJl 3*Lil (,3 3 ]j (J* y^£- jj 

j^<u 31 i At- (Jly *}/j AaHail A> 0-6^ 

^At>- 4)._ St OliUJI ^ 4ii“jii 4i cA^jli 



Aw 1«>^ A ^*^y* Aw i ^*jp< o j^y ^S*S 1 i-t 

<\j^a*S\ otL’Ji JC *13 ij>*^ *A—^jli A» yA& J& aLu^ 

Ct^y j 3 (J C l^a^l \S \ y~AC- O^j^frL-W \yOi' I il*>X£- ^ 

« £j\xZy jJ!j ^,.>. »Saj 


j* U c.j^Jaj-'l o’;U -Uxwi' J! a _*3zJI jjUall Ut 

; -hi *il 6 -Va ^-lw J //>-“■ - 

O* ° - -/ i * w, v 


* tj -*<>£ A^iii < ^<aJLUl cf^yj^ ( \ ) 
• ti ^ *-*4*11 Aij-ya*)! Aj^jJoJ 1 ! jJ^ cJ*^^ ( Y ) 

• J A) jjlijJ! ( f ) 

* £j\jJ\ ( ^ 





oLJi ^_ c- 


(Symbiosis) fjji-wT aJaJI <Uv2jJ! ol'U ^livi 
O'^ •Aij * *ijAI 3 t^bJI o>-jjcJl» ^LuJ^/i a^jLil! 

c Li_J CJlTol -O'' OUI <it yUI> U.J! gjljll AL_-U 

o^fl^ ^ \yi5j —~ *1^_* UJir 4 j jjLijJI ^jU*^/1 ^Lwc 4J jt 

^ 33 "^ 3 J ''^~ 1 AjA^* ] l«i‘ »1^3»“ Lj— LS e^ujL^t yll ii jjuJi 

*-J3 „ ..Q OJu LJ1 3 Aj 4 l "->1 jt^t 

* O* J c ^ OjfAli 

j^S) 3* *0 j_.yg»ll ^L>-jjI!jl oks^lij <1 ot L_i j 

TcJlOAS iO[/U (_J1 aI^JI 3 10*J*J Oh ttl JIjOIj Jj*I 1 j 

j* 4J! ^JJI 3* 0*“: ^ S-iUH 3 ol’UI jl 

* b' 3 0j.I■ >jO^aJI j*.^bjJlj j*ji ja'JcIIj ^J6CJ1 o(/J 

jSj (OirLi.ll l^waic ol a*! <o\/aUA->aa Jl Aj^^501 (Jiy Nj 

._ jAi tOLA-*Ji o-V_/U L_^n> ^'i frl-OC'^i j\ ArseO'^Ji 

A»j» A_A! 4 oijcJl A»-i k-.n> Jh 3 3^ ot'Ul 

'j[ ivjc 3 a?-jp Vj • L^ij^ 1 ' J£""3 *— 1 «bx 3 s * 1 . <3 oi/JI 

;Aji j! ^Slb-i cA_£ 3 O “■^TJL^ 3A lS^J! 3 

^jA^-i o^« .*.li<j 3^ obLoli L_jL_^>o l) 1 ^ aA^I^ 

* jbi-i oiJl 3 j 

. yi C ^*)l Ab*^**^! Awiji*b! 3^' ^Aft A»^ 

otUI 3 oiA—^j jJl ijft j 4 jJI ]1 

ajiU b)l iiJl—i V b3i 3 j*j ^aaIi Uli • obJi 


-c* > s> ('Succinamic; 


.M •• t 


ML ' ' V 

A V*- I ) M J 

fl - 


4j i-fJ -A_— \*—.y*~* ^Xi A ~A—_ 1 VYJJ-^pw! A *A I 

00'O,_-»*j ■ , Y» .<£>- J-C—' O^l*' i k~»«V> iO_- Jl 00 •> > ;A *J 5v 

- * L/ * A .. ( , vv Iv ^ ^ v ^ ^ . J 

• *%} -V* 


I i ’ l 1 ' 

1 , yO..* 4>- » 

\*S s s 


C. , 

Vi 


^j<£l*> (J cf* 0^«0frl^.0 il)l j^Jaj J 

OU-*^ ^A*} j (OtiaM j js~‘\ 1 C J J ot'jV J 6-v . _ 

<y3k) i lA& | J i 0* » *-^yStl] 00 I'LJ'i oo^>‘ Ui S-LJi AC^- j'aT 

* oolri-wJ^ ji 'x--' 1 ”^- ^o* j-) >*o»-' ^ 

t £■ 

01 oolroJI ac i!a—_«1 j o ■$_?•£■*■ (ScJniltzc) *aJI ov 

otS"/j> 0^j'-—-“V 1 *oi jA-OjOi ^v^ij o[/0Ji 

Jli ^00 (/oJ! ^-* (j^T vL*»V' 0j5O » A; Aji?cli ! i A>AV^’i 

*^U\ 2 j*rjj U IcUjl lj\ a>-jj ^Ujl — (Suzuki) 1U1 

ol/kJI ^y* i£ ACJI A—i ^ki jjSC" ^ *)ty2ij 

oli l—oil yj, A»1 j_^k Alls i ^L~Jj Aj jjlirjiJI ji 

OU0j_y A Avd l^> l> lA_Jb Of o*l*o^jJI 

• w'-5>il vl^" fOC V v Jj9'V -^A* 4 -JjAI y ^Cil jljl- \,4 ^ l.y. 


— ■ «* - k»0^_ p /'AiJl kjM, - i 


rtC 


As'li, 


O^*! f^.-J 


^ (J-*ao l^l o^-Oj^JI ^ jSj" vL^^ oIa-v^ iilj oUUi 

ol-UjjJ' v»-Jy j k JJ <* Jc; oLs-^/l ^*1 Jj 

-*j-—^1^)6 ^A_^j A*il ^jaju a-Iijiii 

• 00!> Ul Aj J,xl : 




oLJI ) - p 


U A 

• ivuLJl tS'jKy^j y&j 3^*1**) — 

3Jj)\;Vi oLUJI ikJ y JJjJl i ol<^I1 s >J\ 

i CJl jljll y* \j\xJL*d\ . 5j*Jbafr aJJ^_ J ) 

j_5 * w^IaII 4—1^ y dAJt ^ ajj&a]3 

N_^ ‘.-JU»J»J |^_£-J(1 * '~~ J jj j*yb\j£ ja jJi\jj^\ jj 

ijf jji^ (J Jj'UaA Jj'<j* ^LlP jU—i* jl-U» <J 1 A»wLJ 1 

jj } y ^f 2 ^' <—sAa yti i}y^S\ xSj\ j^t* ijy^ 

w^v’ jJ! jt i* lj! 4ji ^Jc oUl^ 3jUJ 

AALjJI aL_ 1-t».-w4 y* y S-Vyla,-* a^l j i)y ^S\ 

oll^ -^1 >t£!l y* j^SZ a jt io—ixll *j> jJ sj \^_l^ 

* J—^ 

Ia/iPj 4j>A~Jjji\\j A^vaa)^ 4j $Cjl ,i!^l^ y* jS^ ^ *-‘ y i-J_j 

*;*aj ^ A ^ y 2 jJ' 

Xii U 1 Wi -1 ^aa* j j 43*^1 Jai; a_ip ii-i'Ji &aAJ 

^1 a : 3A/j* ^\i AjaI*J1 *£ 1 j « A; i IajA*- l5 '^j 

A^ld "kt jJj*jai\ 4 j AAjJ A Jl ^1“^ ^ jf jS~ I j: Ai* 

JLJ uAUi ur ^CjLJI jIT l^luJ iiU-iil jjrist 

* oj£ jJJj Am y s-ljjJI J* 4i>-U 

•* 

^i'yj (jA»j ,JLJ! y,\ ^ i yd\ c$JL^ ^ 2 ^ j 

OJkj_ £+*>-■ £y ’^J *iF") t'j* 3^^ J ^LJl ^J 1 ! l^5lkl—1 

J»^A) Jl! I ^1 dWjSj L j W aAAs-;^ (■Uifc'ili y? 3 kTJjI^ 1 ! 

. 3ul»L:^l ^Ac^\ l^i 




ri\ 




bj\S — 


C- Ml L-J - Ua-1 


jjxdl CJJi J jjl <r> 1 j 

^1 yl A. Jj <t. A»j ^—*J J y I 4 

* ‘k>bJC)\ Jl 


oiJ j Ujr VWji^ a* w ^ £|j»tr 

o^C lc I ax* (Ja)- U > 5 ^tj * a*U- ^ tjtliJi A^ 

Ja*^. Jill aJJseX**.!! A^-wijJ^ J*)^- c5^-JI U> [ ' 

Xd*J>] J*^U ote^il *-v-* Ji^“ jj-^)j JU! jj & A-JUjll |*j^l 
. JJia JU- J1 Syii)l j* aJjs-IjJI <-!>:V^ J>^ uITU: j } 

(Jl l^JL^j <Jb (j* A^i^JI a*^-' 

• AiJw l 5^' ‘*r“^~^ *•!?*: 1 ^ cilj 


A; A^ jJtJL-_jt ^Jac-*Ja^ 1*1 

A^Jdil aJIj ^i!! frU^l i_-A# lit J^ii» CJj-dlJfc OliL** JjtJS 

ol A~* V 1 jit oli^viu^l U<aj 1 a«A *<3 CjU j JTj 

* A t JiP A^j^wi ^^X-* J! 

Jjlj /j* a^IaJI jM? J^U-1 o jl^Jl jiz jyji j 

*-UM jjc- <J J k-A va U frl^«,AJI U'i « <Jt^>- ^j-* 

jj* ^.liJ} jj* <b&*" a^_ iU- ^Jc! til ^j* *1 —Lljru^* U^J^i Vj 

JjU^ (j* j 4 ?^ ^*X£ AX^Jj JjlJaj (^1 Sj jj£" a j 

Jc A>-U J —ay g-J jj5ii £jL\ ^ U\> aJxj t j J-C-^l (Jl 
• Jl> s_^e—iJl o*<^Tj lc_j»“- j J-X —^1 kiCu i^i^i^il L^i/-^ 


i\) 



jMjjl oLJ! 


ro 


<alL\ A_*> Syc-lj! aJ <p|l ^yjll jl-V-x* j 

d \j**^ jljil jU_A* Jo OASjSj 0ys-iJI £y Jo 

* of Ji j>U.i jj CjJU-1 

a-ljAsi j\C 0_L» ^A^-j^^I ^ jjj- i - w ‘ ^ >1 ^J^. 

*p ^oi -H P *>M jjl v^t^- ^L* otii ^1 

CpN ^ <P* of. jf ^Url iJU ol Lc j . aj, ^p 
i>* \* IjLljl* jbrOl £p*o jj-kU ao—& jl$ jlp-lj sooJJ 

i\j^.\ £Xj . &Xk pi Jo pkV ijls^ jp JLi jl! A,Juil jljll 

A—*> AiU J*jy ^1 P // iyc_-lJi J* £jj jt j 

P P p Op jjl jUlj rpllli dAli Jcj , p -*1 JiUlT 

« Ij-lAo O-V* 


^P;l dp fr l^|j (*_-«-~kl Aa-wil^J v _yl>- J£ ol wUi J 

tS Jj AkxJI Oiir <J l^»l-\<3*0-«lj Awljjjl jljil I**- d^O.L* Ailkl 
Op j*— l ijf' i^L*Jl {J j\ Alkd! «Aa Ji« 

6 lf lil W* - V J ^xkJl A-p j Jo £pall [pi CJL^j JjH AkiJ 

• pterdp oru-*kil o^fjkl JUrl 

J‘* p tP £jplj JpVl dp- Ikj j J-^jl tilju* Jai J Ulj 

. /\*J! aOa 




^^-11 j OjI’LJI o* ^jfj £-pj fjpA/J' ^V O* i3lP <y*> ^>'1 : \ Y Y £ 

\il jj^ <~—<• Vs LJI i j~ Jii v ■ y ^_/* k * lf*i LijJl 0 j^j jjp j 

. Ul JUI r Jl J>jxy\ C U 1 I j 


r 


jrJ'* JjO — Jlc. *jU' l*ji\ 


» jj J^aj^\ «U*~ 3 uLkj' ^ \ Ja?- JJ j ■<U>7 -jo 


«i *• 

a,' i - 

t»r 


- J J 1 , V. / 1 J f 


i rr f 

* f 


&**"» i 4 -X 2 > ^C' 4 , 

^Ja*: y* 1^)0 l- y «_> j j y-liU- 3 -^ ^h 2 *; J/* A jlf i ^Jj* 

„ * 

• ^y 1 ' u*J^J <L ^ _ ^ o U a ' i* c£^ ^ Ur***. ^ U~ lS^ 

ijcJiJiA"! j#» j ji»^L\ ^ ji®\j \4pjj 

* s y v- 

L. ^i’ ^Jj lAyo ^y* “i^ac- ^ <Sj^ /-\j} [ •^- A ‘ ^Ui 1 : I T * f 

J#lijit J£j iiiU- ^tjll ^ jft\ *\i yu~» jt ojfc 

4 4-^^ j ji®- j-k^^*- • 4 ^j ^ / j ^~aju -J j £»*j ^A-U 1 !y ^ lJil^jj 

• iiJJ jSj <c*^j 4 _aU-( 4 ~t ilAJ~ j_j-*j I i_J-> J J jjc * lijl 

i>.Vj ';^r if* J* 4 —-k L^jUj 3 yp^ _y»- aU> -U) j Jv>- ’‘ : \ ^ 0 ^" 

• 4 ^j Jayjjii i_ 5 j* (_S“*^ • Loe-Vt w~i*i ^* 

^***^0^ c “*A«JI ^jJI oJjl^JI 4) j^3jJi «.>IU 

JJjjM (j f-'lAill Ol'LJi^ * jj jjriaaJ 

*^)«d! ^ A l^tc ojjJI Jai 9 

oliii ^ ^-AjJI jli 5Jji-l oirUI ^ fr’iljU! (j Ul 

jjc 0>sil jjjjJI *^£ j £>CuJI oU ol'LJI Jj 

^ l c Jir< I j\jJL» oVIJI aA* /^CJj iyajJI l* 

JJ A 

4X-* 1 ^j* aAaj ^ j'^ll 

t 3 Ojrwi AiaL:*-^! jli jJ^rb *^AAI^ j 1*1 * 4_j\JI y$\ 

6 Jj ^j^J^llaJl jJj C (3bj^ 3 <-)/«£• 

♦ JJ-^y Vjjl j jl OUjJrJI j 



SjW j' — 2 ^-^' Wl-Ac o'La^sJJIj Oj^-j 

* jj—j> -LtUvil A*At l, ^l j j 

SaU { Jff\s>-\ jjuA 0 *^ul! ^JtSj J^yaJI fjjit jj 

J ijj-y? JjC l'-w* \jiS' Ul> ^IjiJI Ul * Oj 

O^C LLb>lj LA-aUlj ^?&JI w-yg.< (_jj A>^li-’ 1 l^jl*2.C- j 

AijJs»^lallob jAjJj Ajii-1 ojL^aJI J 1 jA»* La y2l frUuJl 
A^jU v '<£■ c-Ac- 1 ' ^5 J * aL^^C-JI flit* ^j- -*< 

aJUJ ©A* oI^>aU <i)li j>Jb«L»- o jj^p ^lc JoU 

. 4^A CAl^li! Li? ^yS\ \&A S\J>\ flAjfc 


w *yf*~ a jy^ ^A_*j LiJi^fe A^U- Ojv^- 

Al J*A 0 _i^»A * <■——-“ 1 ^C J\*^U 3 

y ] '^r* (j j/y” Jjl L$jf ^11 jQj (jiau jj 

jLJl ^ l * 5^1 .oL**^j£jJ ItoAi^j Ul a*?L 1 oLo'iA 

lijjli A*Lcj j^)J> 0 l ^J (j* V^ 

*LJ! j jU^\ sjiij A^UeJl j c>\»ja (j^ aJ'^UII 

* <ih./^ J {j* o* l - 5 J^'l 

\tP" y I saUI ^ ol*—j^S^' L^am 
jj>)1 jj^*) jj *<jL>J*^ oLol; jaj^ j 03 ^ ^ 

AJ>el* AtjL ^-L»- aj ^ oljAj'l^^vJ^ {j* A-£»L 2 >“ j /1 —LI OJm^ 

> JajU ^Lc 


U/CJ IJ oISkH Jijjr' ^ bjA^ ^1 ■C'bJl 

AjLJA Jaii ^ Ji^l' pAjS (J^j- U 0 J^J 4^*j]jiC aJ^u^-1 ^S> 

ijo^Ju^all JaiJI pA^a iSj^-9 $ J 

.(j^AjJ 1 ! v ^ 1 -t^JgJ (^aju J|j * llai 

. bill J t Jit j* ll.Z3 Uj^ J U r fJ\ y\/\ 

0j5C~ ol 4 *^ oj&j ca*-LA 

/y* ajlyOjJ! j_J 0 ^aI w-JbH ^ 

!3 l3 • kA-* tsJ I ■*- -> "*^^7 <^-jL^jAjl 

A^IJI jjjJI • Obljj. J «Aa ^^2*1 wJLail r_jLil 

^lc 4 j yji- (JA^A*^ jr 1 ^V* A J? IA>*^( 1 “L-rU^J^JI p^t—il 

J£j i SA-.U (Aleuron-grains) 2 LJjjJI ^>^>- 

. W^i ‘■JfjU J* ^1 ^ 
1^5/ j **ii£ SaUII j ^ J*aH» 4Juil J_^ll j\ Ja>- % )i j 

il—>■ ^1 ilJiAi ^jJI Ai ^Ii«JI aI_^1I ^jP C (IA’^aAS V*"“^ tJU 

aJ_^>”- Aju $CJ! ^j»-l aj j^j> ^j} _/vII ysLJI j_jv^ jjA.»-l9 * 

aIcj c bill j^Jsi j ol:_o'u j5jiJ^ 4 aJlh _Jjl aJlU j 

JAs^J l^J jJl-A <^ju^a /j * ^Jil ^*^dJ A> jbbl Sjl^jJlj 

. Jbiil jbi'^l 

pjUapJi ^1J 2 1 !jU (jj*^ jl jSr*\ CjLa^I fl'If 

•AliltJUll V yv^l 7t*-yaJ A~-1j^-'VI 4p%*A*yl ^jM Aj jbUl 




jU d&tf Juull jlil'Vl a^rlj, <U:I Jl 

* H»jA* O^ojl L^lLl ^U^’l oljjil aJj li jtc <jl»jjil *1*1* 

• LiJl 3 jU^Vi .y jiS" j* ^yLJA f Ul ey^ ^y : \ T 1 if 

' < 0 *^*; -j \^*2.>-\j « L-i- ^ -X»} * ^ V ^ ^ ^ykaj J 

• Sji*> JhLjl JU-^ 4 >r—J S J I jl 

OL*Jl Olyajlj OULilaJi c3lyajl 4 ;JLjw 

^y** ^ 3 v ' ? -^~ *^3* *b ^ L olrUI 

v ' «j*^aJI (j* 4J l* i—Jl»-41 (jy j] olrU 

j'C’ JjU 3 S'L-lJj *\**uSj )i AjyJss- 

( ^iJ^L L aI s 1 1 k,_il*2.>lj W k—^j* 5 Ol'L J?> jjiJI lj«Jb « aL? . . v i , l l 4j y*2j^ 

* (Semi-paravsites) 

iJljlyuf ^ia—lp*ui) ol'UI a Ja j j-Kt>- ^ .^ y ^ya*j (J^* 1 
L^^yaxCj v*3^ V^ otUl^j-V Jc ^ ( Haustoria } 

4i) all aAy ly#ij <jW 1 ^[j 4i j-JuJI j\jll jy U IjUjU 

* ^1 t^lrl**)! lijyG 

c JU^l Sj ojj£\ V^ 4 olrlw iJLftj 

.i^J /y UjX* Jfj \^ oL*Objjj£"J 4 o-* ^ tT^ia> 
^JiiJsdl JIj^ jy 'kt j^zp 

UjjJu J* J&^ (Leaf-mould) Jj ^11 j] 

. uu 




iob*—A jyuaX*' w'*w~*y' >^Jly 2 j' jJ'A.e-J 
4 ).. ^l* v_jL' IT yli wlb lf/v» 0 l-vU L_-i> ^ j5v Jii ji 4 ^Lyalj*! 

^_*vJ j . J\)jJ 1 j ^Lil' (Mycelium) 

C*l“LH Lr a*> jj . (Mycorhiza) “ jL*af l>j jJU-lj 

JjJ\ JLA\ JUjc i! (Endophytic) AJi-b \y jfS\ ^ -jjj 

f-Uaio j Oj|/«A i».I 7tla^ ^c- ,Jjbv La*JL? j»A>-< iyJLi i __§ 
** ** • 

JU1 j Jj£ (Hyphee) ola^^y. jj.C Ool aU-jII 

Lr j_> (Epiphytic) \y ,py)l I.Aa 

^ La j\c IfO-C 4 j jl-0' i^** 2 *’ jtT 

4i 4-bj . jlaill 4_«.« J~>?1 ^j]l oUl Jl 3_*ail i ji I 

* .ija£ jl ohJl dalwA ^ *^l J (_ylyai*^A <]& jjb i| Xaa jJ^U 

J*J» J?' olWI ;j ^jl 3 S-x* a*j cy j< yyajl jjl jj jl Jvij 

. >ill Jxi! *LUjU j] JUI *UI 


4» a»-U- ^ ehjaih <31 jj*^ t$i ^L - b jl k j 

ol^H ^y’UaX^l j^laaJl 5 aJ?j jJsT jl (J- 4 ^ ^ jl^D 

^1 jjjil ^-L!j5j A) j^zxJI ajjjU-jJI 

♦ oUl ^UJl 



olji 


jLc- jyajtH 

Z'j&\ aI^U fJ*Aj oLrjfVl 

cA'U! tlyapi \a sij J jjJJj olijjJ'j j jjJl j AlJiMl .iij.ll jl 

*—■<3~* j ^ *^ A jiJJ \Ui j\c «-\.*U- .ilj* UUI! <3 

cAf> J\ l^j^ j)l AUiil 1>L ^ lylijl ^V j! i-Jjj/VI 

ujLJIjIl VI aL*1j» a^JI jlii/Vl j»|yv jjftjJlj ojijil ji* 

* <iuU« 


~^y J* (J ! 


t ^sx*-i V^ j* A)iju^l .lljll a«Aj& (JX O&jl (J-3 Jo V> 
•i v 4 c Li 1 Jl *-Li ill :^1 \f~1 * , i\ l t 


-|^g.. - -- A 1 ~'JT --— t^T~ > - 

Vi>jysjruiiji if*-*** j* 1y y jjN ^^ 

aly,l 4;^l*Sl (^jLI ^ 3^*“^ ^j-jlll a)i^w (jl j jJJ <^i\i 5iU 

SjLJJ OJJ+0 (j ^)V1I juixll jl jL-V^ \^y 2M , (3^4^.-? * Ai-^>V^ JkiJ 

lj—& ‘— ; -^ ^ ly—L yV jji-l Jjk jy* j^l 

^_-J ^Iji i j^SCJI (Activity) SUicLtl ik-l^i Jl_p-Vl j* j 
«■ 

. ^j^A, jxJ! Uj ji Ji* J (Enzymes) "oUjil^ 

J^"jr* J J JAc oW j'V^ a-** j* j 

y^ ji jj^ y ^ jjr yi s^iu j* jj-^- _/c jijoi* a ji y 

A^-jJ ^c *3 V oW yVlj * AJU-jl *Ll j\ j-uJl 

y • A»-jj J,1 yJl^ Iji yic-1 'jy-J La-iitU «jlji-l ,j* 


T 1 * ^yi a^j-C 1 ^ i*1j * aJlJL* 

L-uZJ jxj ’l* li . f >UaJl <J A j^sDl IflieiS Jj$C' U j*5" (j AJLt« o * (j 

** L ** „ " 

• J* J ■***£ 4 - 4 ry*) Jjl 


: olrUl j folil oLc >'^1 ^hl dJ!j — y 

-ol jJm ^JjUJ! 1 _/£■ 4—ikiii otlj-^lj>yjl j-|A> yi ^ ) 

. fj\ g\/\ J,\ 

-uyi j -J34^ UuiijyJ 1 y 1 (t) 

AJui" 13 ojU ^ • j * /v> (Maltose) jj^\* 

/ 

^u*ij aj£jJC JJrf. aJL* JAiij (Dextrin) Jji 3 i} 
: jjdU J .1 U jltf-^ jC!j aJ^JI j J jijf j|! <jy | 

* j^Ii i^*y*- 5^^ y I j j?- 4 '] 1)_^J ^a.*) Ipiajw j 


gjJU * 1-u- olilzit OjIj LJI j j 

Jis£ (Diastase of Secretion) “j I J^\ jL*lJu" yw 

^ OUi jjjJi ^ A_JLbJl jj jrjJl LlljJi 

•A>^> ^*a]i Ni jU**1.aJ 1 P^yJi Ijub^j t l.“j l.Ljr‘J^ 

jjaJl O^LjiiV i jy» Li-iJl uu> ojL ^ 0_yj U jy L dJjii ^ 

* WA ^ J?* 

iU— Ilj» (Graminae) iLLdl ^Laall j j_> j 1 jlji j^ j 

^1 A.3cli-JI AiJail "<Cj£S\ «^la.l>iJ.l AJiya-*' 1 ^! 

«0j5C“ -Uj jbL-^ljJi yS^ ^ <^uai y 


^^7— 


jyJk (J' ju« j fl J| 

* t_A-lSCri'. (^ci-i ^ 3u*LJI JaaJI (Jl j£-> 

(DiaBtase of ^JL&’Vl jL«la»"jL.lJi!l j* ^jAl £l J^\^Jj 
Jl jA 1 ' j a>.jT jl jU\'l jL-Ls ^4 ijlil’l jh,j Translocation) 

jj5s;l:'uLxll j OU' 5 **j ^4jiilj 

* JjJl Jl jl^l *\j^a*X\ jljj^l oll^^ 

‘Cl/U^ ^J^IkJI •JImj.J <J>4 JjS ^ - 4 l^y* ^ jjl l»\jb -X>^i j 

lyil j aJUI IJl lJ>A ^ JA: f 5~* 4j~dl ^ Jj*: 
(Aleuron-layer) ^jjjfyl 2&U aL-JjL-USI I A* j. \Ui^ 3 U 4 
JtJJ) J*JI J^l <J 

0 _J^ L~.jJI »w*iA>^ jl^S*^|l j\s_<j» 1 o y»\ I 4^Ja.A3elw4 Sj 7 “ 

. 76" i j..* 

^j* <0_4U~I J*^-i -1 j| i£ J J^ oki «-V—(o) 

i» 4 -ai^JjJ*^/! ^CaUI k^Jl)l)_J (JjvJ4 ^y* v^Ji! l AjJJ i 

<S^ _^ jl JA ls^ fj I ^_kli AkJjj AjjjJUj 

* 'iJ-l (_J J^>ju j»JI 4 jIJ ^5 |_£j JAiJI 

a JaJ y (Cytase) ^jbnLw Jj> ^y^l I-A,—& i_/ a, H j 
4*-»^jJ^|l AaJsJI ^la«*7 l)_Ai ^—•''* k (_)<£>• t J^Jj A*^ajaJI 

^JjI (Jr* /j j * l£j «-VjlJI i«i>Uls ^ LJijI x^yj 

u a^\ Jl J>^\ eJu* j J£jLbj jl J^j . (Polygonium) 

jli—4»l Jl jT ^- 5 J 1 ^! jlik^ll < 7 ^" j*A^ (j* 

* IjLij I j J^- ^ I 



^ (j'* j jjJI Ulc j ^JJI Jjjr v_> Wa>J jL^LJI "^JiJ 

a^eIl* aL j>oj<>- #-Iac l \j*£" -**^ *wlL> 

. (Hemicellulose) j^yu-wi>' /y» 


4#jl^jJJI ol'jJ tj Aijw^l jV^il (j^ u^JC*^ J ( t ) 

jij (Inulase) t>'t oUVlAayjljji! J' 


ajl/^ olrUl < jojh o*^U< 2 j (j ^ yy 

. (Inuiin) c^l Jc 


yC— o^U wj'uill lit ^ y--w a*T 1 jJI A)j^\ ^|*li Cj** — V* 

%jyA .Jl «.A> ^jc,j -UatV ajl LI o-AjSi <jl ^>' jU»t)l * k—*~£2 jiJI 

L^l UUa* JuAi V -^Lj ^L*U V| A-Vjv A-Aju ^ 

tj* j^jZ\ ^r_/^|l *h**\ji j«!- 

* S^JmLa Aw I At A*~J |^L 


^ji* ^slit x* AtLJI 

j 1 U--I (J! j^l fj* A—Ji tibj*^ <j £~>^ JL)I A aA—LI 


Art—a m ll frlwt ijrt ^ ArtJ o 6^“»All ftiil__ll oJi—>Aj i, -.^all Gj^s^ 

(_JI /y« Lilfiwl j j jLftjl^j bJj-W ^y+* -A_rt.jl) aJIxII 


JJjW5"j 1 >—*> <3 aII j£w* ' joV' JM; J-Ijtd 1 ju-l -f \ t/ * 

■ A>U! L: 

i* 


|j U ii-l-|joi] = |j W -L I JU il 

i »r % ini r ii rr it 

^ = frl« -j~ L—^Aufl^C— 


J-\j CjU' f _ft 


ajy^i\ aJja 

(Hydiolic) "►UIX %i”/\ (Hydrolysis) “wLIV^UTr 

* oLc j)}\ J*j u*^o* j*y 


J-? i^r 3} wA 

*rjL ^ 


Jl otUI jljjf j 


•X^jj Aij 


i- 1 ’ < n~« v -o->- wjlrLJI *J-! bbji\c <o U1 t'I aM 


>3 o^W JjA-l> s j jai Jl jlJl — £ 

j*l C jj-v* j\0 ■J'IAAI! JiuJflj AiLd^ 3L~> l^JI 

\c J *i ^v- yd JJ <JA'dT _yjj tL jU 

* O^J-9 j\ 0*A.*AAJ\ (jJsT4 Jy» 1 Ajjli 


L* j-^J' ( ) JJj*-~^ ojj, ^ 1 _£eX>J sj>^ J—~JI l*ls 

. olfjl *Aa J.1* J (Glucosidos) “oiA^/Uj J iji! Jkl 

J jj>JI (Amygdalin) Jl *Aa 

^ ojfj JjjA:1 <j uJN (Sinigrin) j *.5jJ cArUI 

JL\ * cJUaAyJI J (Salicin) ol'LJl 

j' f JU'u w cJy>ol'Ui jTij.bi*Vi s-fl J U..UI 

* Ul.1 cJ JU-<$id J4 ^ (Tannin) 

O-J^j (Emulsin) <>JI JI-^/^l JU£ 

* i>J J Lt-/|J? J A^AAjl 

^ n ‘ - v r \i iv v 


-r 

• (Myrosin) Cy~Js? fS^ J^,> 

^eivJI^ jKJI J}j £ J Jll ^ .J * ^skc. jljju X y j — 0 
aJuJi* oUl *£\j ja.3 jl O j ljyA Jc oL‘LJl tj* WjACJ 
(Lipase) ^y't UclftlaJ j OjjJIJ Oj-ilrOX j_»>Jl 

Ll. 5.1 i^j.} 1 j^j3 -Aaj a«A3>>_§ JkrJi y u~> cl) I 3 

• JkI 0«X£ ^-*1 jjk I Ji Cf / uuJ ^‘^ XiL** X.ffO 

Jll £J JSLit j* L j£o ^l J! ^_x C! Ut 

Ai L JP-^- A—Jz.iu k_,lX vl—>- ^ _p6j ^tui-1 X_*i I jar 

» aIJi# oA* 


0>>t 4 oLr/^l J* j4 Jj^j ol"L)l j X^j — ^ 
L5y J a O 1 O^-X yj Jl jlOiij ^3 jl a^IaIIj^ oIaJjijJI^I^ il 

oU/jjJI aJjfr^yaj j (Peptones) “c&y±” 

. (Amides) olx/^l j* U j \JO ik^Ji 


U&t UlXl J oU-Tjjd! OX Jill 4 jl<53 oljrudl C,,Jj 

ol-AjjjJ! UI Jj J^>-^1 J£j *xlj olrLdli^xt J j&t J' 

/l^ J*® Ala—ijt y jvJ-l f'Ul’V \l> if , \* J ^V_^aj 4*^1 

** • ^ •* •• 

jlij-UJ aIwL^I^^oIoTjjJI ol^oU^l lx,l Ijli (Trj r p) 45CLI/ 


ol^ky "4 jU OIJxaj (Jl jj olflUJl J ^ jlll'Vl AiJaJI 

o^jjWj] yy—olx^fl 1 jl xlj <Jk 
pLu. (Jl jrlx l ^ 1 ikk Jl aI^O JiiT J!jl ^bjk 




OlJI ^_ c 


4^1' j Ut ole/^l ^yj * 

* frUic.^/1 olo>jjJI Jl&i Acy-. Jt^* 3 Oy>- ol”LJI y* ^ruS^J 
UJI ^UuV 4 ISJjj^Jlj UiU otui jJ! ;jdl 

o1JJ.^Aj3bA**1j Ia_i\C olrl-j y* ^ J>-1 4j yji£- O^OiJjJij 

. AjjCOOj^CJ 4j j'JA-iAl Ole J r 1 jljjl ^Jc LjZjJi Jfi. C U. 

^\J ^ l*Lo olrUl Ai>i*vi 1 ^j^Xk ^J^ilaJI ^itall ^ \ j I y*j 

* aJjj A.lrU-1 a, jAj^l illii Jc j^li 

(Yeast) 4x~dl s>*“ Ala— .y* O^Ji3 r^bil jl ^liillj 
oU \>^ j (Zymase) “jLTij” ^*0 ik-A,, Oa£ 
£t j> ol >£Jl L^JbS Jll 4, jl^J! uWI ^ J . A^ilt 

• ~A>y^ajS\ oIl^3I <>Aa 1*j^jiT ^jl C-»L-C j '*^1 

J-il ^ Jl A-’j_Jj lilj <uLj 40 jj vO~CxT t \ Y V ^ 

• 4jA*>» j\C- BjJr <ij'i'u- wJ \jJ 

• ^iU ^J~>- ^ulal oljl^ ^«1* Oj\ij 

* (^' £ j)jr* J* A* X^O ^'o* f 4< rr4 eS fc ! \YA £ 

j Vi *■ L -J l J\jl-L —&* l^\ j j ajjf -U l LIjJI 40^ -j* if * jf ^ l 

Lilli ^J*~J if 1 ^ jJl* ft A jv J j_j> I* J 4—.lc J*i A» 1 At J j^- l iy La Hi <* liJi (jj 

♦ (a * £) j a** trty^- 5 <f {jr-s ?^^li 

j^ui j jijjft or 



— ^liail ji-1 Q^e~«5jt Ij~ap- J ^jU ■ 

^ ujl ^\ aJL^ ol»l^i-l 1^ j*>^" Jjll a#j 4*>-^ll>-U)! oLJUJI 

*\jX\j s _ ^ (J J.iL^ Aib*»1 <J O-^ ^jjl 

• 4j Ja ^ ^ l 

* <* 


oU.a \ aj ^-\ j jjj_^Ci! ^1: ^ 4JI ^ ' jfs^Ai 

^Ikibl JjiUM <jl5^ u**^ju >(L .. ) 1) a Li- i 

• U_*jJI ijJva 

* f^* ^ j* Jj >£. ^-idl ^_-jl jjc 


* ol> c^jj y* y liJ jAj a>^ 1 *)I olrUI 

olrUI (j au ju 5 v !SjU!I (j olilj»U jIjOj 

^ OjI-J|$^JI ^j* i _rC.ijji\ I ^5 ^ A^U_*j I jC„!j 

UJjSj jJI ij'* ‘^ 4 If^ - z^ 2 -*^' U 0>^£ oli jj| J*= ^ 

oU^lc l^Jc Oj^kll »X -* Jo j Iflli olrUI J j^/yi 

(j^ ^ 1*11 (Jrtj'LUIj J^ii -1 9 \j\jS* iSj * AocUl 

^ 4<UU- *aU Qj?t-Uj^l jj4 A-iSC U Jo oUl <-[/J 

♦ (—ilS^<Jl 1 ^-U (j A l?^I ^-O l^¥£)_ jl jjJU-I J 




OUJI j- C. £ 

£ C *Lll Aijiii AovyaJI |*At ]sl» jlS^UtSj 4 j jrtJlj 

<tU5" ^Ac-Jl i«rb t tip £JU*>* p j j! 

iA -^. ^' L -* 4 J* l /*j P” JpJ • u JJ^~, AA* 

<A-*C^ jl U[ j s„^Cj jl UU ^y ^lc 

« li <|b- 

(*j^' jl 3A]jj ^ ( j^ ja ^" ol-Ji ^>- aJU- 

3 4) J^' JJ*J ^/* J^A 4> IaAjC aJLjJS $aX 

* AjjU-X c)>^ ti ^LXi i 

<Jl* y* 4_«*U\ o\j*IaJ 1 ^ v_JpaJ1 (j j>~j 

(J~A» jj.pl <JL 1 Oji ^ J^"XX J * *L11 j Aj* j. 1 

AsL^ ^ aJ,^ j\ .^XaS OXJI (j 4_cApil 

t3*^Wl j2>\yj * AA*aJi c >^^ X' 1 A Xi'DiX 

1«)1 A«1 ., .ygjl Ij-OU i y* <—>jA\ l« JuLfij ^ m) 1 y* Va j\C j*l£j 

* ‘C>\* jl CfiC'Jr* ^ <3 ‘*—0 

jjl Ap” L^®* V*>P <_pJ ^ oijl^^ 1 ' $A* Jcj 
^Ua3j * oUJI(J <uLnflJl Sjt_11 jlAi*^ a*it jj j^p O*i«Jv 

jl J C**»lS^*1J_ m 4-1-1 lj^U-1 ^ ijli <XAli 

Jc —-A jjji lj^-1 A» ^57 L-C>i fr - v _j y Pi Ou w U1 j_y ^ 

oAb 4-Ljii j AX>jAA JjJ& 

‘T -t <Qu 4-1^" <3 AjT>! c?“ 

jAi j^jpl X*~£j\ (^1* ^ ollUJi j„j 



ulNiSj 4^ aJ^ 4n2u” U 

p~l jvsyjj ! j S->lj^ j y P jt (_J ^jAAi (< ^jC-1*jJI 4^ 

w^jLJI ul U • ji Ll'i <J V| 4£?'j y*»i^Ji 4— 

Cr I '-" *■ «_/u 

j oUl «-jj*4 ^*>-1 j*c Lfc \j cJj JT j ^ _> 3' 

• A^Ul JJ>Hj jUjV\j 

iZ*>\i-\jjJ\y^S\ aJLjJI «»Lb jru# »-lwi 4 -j 

4fl*jJ uJi^ V jl^ll dAa a-X.S'^j * (jy&jjlj ^y lj 

1^- ^Jl ai^LJIj * oUl A»«lUll Sj ji-1 

t aA-*5"" • 4S_4 jAj j-.c jJ^/ V ^.iJI 4_i/- oUl 

jl.A_JL«j , aLi-! tal lj-1 3 * 1^.14U cj ^y% JpJU 1 ^ 

J^-Xi4 j^jOJiP> Ay — utj&lZ N \jSj (J>_^ (Jl 

** w ** 

* 4^. Jb£- Oil j Ai,iL_^ _^1 IjjJjj lyga! ^i-1 

0 X~Sy\ jk {3^^ A.** l*j 

jil Uji>t Ji>“ V i Af oU> ^>aUJ itVJlj toil ^ 

O^il ^ • j * ibycj 9~^y 3 LuJi *IaI>-[j • Aij^** ^\c. 

* ^i» • ** 

ol5^^~C j& i Oj*m\<*a Ala^P Lx*»v* ^*»jJ frlpt A; 

tOllP^U P^jCL^a$ A^wlt _y _}^Jl ^ \ JVC-Sj^- 

* JiA3 L* ^y 3 - i A-j y ^J\ 

Ajm5jI jit A*^*J 

ol LJI^am <J -Wj Aij » ^*»Aisll <-bjf 3^ ^3* 

& j* £UI Qy^\ xSj[ Jl* J4 ^ : A-^jJI aO* j| 


oLjl j.. 


rnn 


\*jf j wJtl . } y ^ jl ^ <UH j* CJT: 

t,rjWl j* 


4 j^jvJ’ ol’L-Jk_Jlc < K+*j L*i^c OobjjJb oUl 

d\^L*II j^jf?Yi ^ JsJj J7jiil j \SJ\ ,jl* ^ 

U_y A» _ .,<5b 1 ^ L (j-* 

l/* ^*^ 1 6»Ab«*5^' ! ^^jl 0-AA A —<yflX (_^«aJ1 

• 4*j Ij Jj b* ^ I 

jJ! Sjill aJjs^Iji *b/| 4 j Jia^ ol i*lA«JI Vj 

Liju t^llb-'^-^ ^ Aj ^.i"! olaJb « ^**»a*J 1 4 -A-^ ^_5 clA^ jl^ o-A—»* 5 ^ I ^j.« 
a5^>- J*i^l I A^>-J. 'j*4*.uiil c-X^S '' \-i'9 * 

Ja Ujacj j J ji-lj Jb j\ ! ^ O&V C-<kj J jW 

• oLJI oV 1 

ob-^ j - ^fl^lJb 3 ^J£"J cjb^ ~^.b*b 
s^L-JI {j Ik-ijj* Jil ol'LJI (j «-l* 5^ Vb •ollb-J-l jji-LJI ^aH 
<js^5 c/^ ■.* --^ 4)^1 oa 3_^11 ®jbJ-b * olib^"^ j b* j’^^j 

ia .< £1 v. 1 < 9 jb*“ 4 ^-^A (l ^ 1 ^ol'U ejb^“' (J> 

4 ^J^*il 4ol*ji *i y'&\-\ vJljlj Ulj j\> (j jli ^<11^ /jC- *!A^a 9 J 

*J I ^ jt aj\J~ l 4^0 J JJi ^Z 

ACj^Mk* £r\j j)\ jls>j 1 ‘•S'j\ (3 *—- ,> A»-1 jjj 1 




nv 


u~ 


— Ax .1_-oil 1 


aJs*JJ> Sj!/- A>-j.} ^jtf- jl ^C>>jA ^Aijl AJb J 

. U*>U- J Sjl_JJ ,jAJla \z\jts 

aJL*J! jl Jj A*b*-iAx>-JU- v 'IA j£> i * 

%J §\jJI ajjt—yaW *1/^1 JS^^ <■[J—^ A*»lj oL_^ *-1)^1 (wilcji. J 

A^ilaill jUj*^lj A^\JI jjJjJl Jl* Ua-^A lj£ i~»UI ^j*}^ jjj^JI 

^ ' J * A&_jkiii j kill j Ji* Ja^-^ } AaAc- p+ Jlm J1 X^Xf' i£ j£- 

Xt>-*^X)! *cS ~Ul otjAjl iJASjSU l ^j.ol'LJI 

^*>aa)I _*Aw 5iU«-l j^jJl * Aw 3a>-*^i V A#j JJw 

Cf>-Jj*j tjj ^j j 1_^ J^ is’\ \~>jyXT Jajb>- jC*l Aij 4_A*! lc 

aXUII ct\ir jju i^SXij ^.saji Jj aaijI*JI /j* 

♦ 4j _y^^> (J1>jl-'! 


o<X\ j\ <rj-> ,Jc jl jLil Xod! a^ja Jo ^j Jij 

Jl A*-jaII (Jl \lj-\oA jlj Aj*-jA) 1 Ijlj j£\ c-ii 

• ati- a-LJ 1 i a ■ a ^‘ t-**-i^1,1 L^* 

<J —**i A>1 jl • ^j^JljJI^J^ il^j^‘1' ^*a) j]j*Jaj j 

* J>N (i 1?" 

v- j'A^- ^maJI A-i^ ’ j X AjA^- j a£^ Iaa 
jjA U (Jl ^yOA> JJ ji-' ,J Aj>-_J,I 1 4**A C^IS^Jlj 

* <\jXX AluA 

S*L-> IjXf. ^ l *4. .L_Ll (j ^*AJijl »VjUl jjjr j* j\ XJ*- • \ ^ ^ ^ 
f * A-^1 itL- o^x- jjj* I j-u AL* tjLA *ijj 3^ c*ki« Lfcjj .LU ^ ^ 


~UI r i 


£■<** l^iL* S’ • it*! J A^a* Aty- -p*<sJ jJjJj tfcJ—j-4*»j)l <«■ J ■CXJ j 

j.li Zj>?j yf- -A*J <1-^ f" <i\~' o^ie- l U^T »■j !—p»l»- jl \^Tj >\ ^ \>X~j bxi i^i 

o^~ * J/u^W^ y* Js" j dJij j\ v--pl» •—j i-^j" .s^c. Jiio' i*_-l j> j y ^L]\ j^Sj\ 

yy j^>ij' *iSy i^Li* i_j *» js** ij&j ■ * ^—iiH ij& tiiaji u_^ 5 ^- -^7*^j > 

uK" lt* • JjC**-L*j,H y&j IJl» »V» i_^<» _/uLl «U <ti*»-^> Cj! x~5j' i j*~-t 

« LUjrsLl »U i_<>LtiI jli Uu> 

(Sonchus) o') }j m ^*11 i^Uiy-Uj ^ r • £_ 

^y'j i»-Ljjl -a- • £~a <Jua> jJi j^JCr (Mantanon) jyHlj 

• ^ Ju—i ^} \ ^\i Jj£- 1 ^«Va^ 3 j^' ^jAt ^ 

j a*u- 41< ^\_r j »i j}- l j+ J £ **V# a. ^ u»^ -icl : \ Y V 

>• Uj-p j i-ljtjiij 

\ »L_1.\ y* l^Ll* J._«o y <tL- 6jts- ~gi l s -U y<- j j _/ ^ ^ T T ^ 

lj> iJ;J^ j ^U-U - 0 ^U-» v —J 4Jjj 

• *a L# aS^s^ jj n i'^-—-->"\ 

A) J* Tylii v_>^ ‘j* > T *^4 

jic. lx.}L^-\ il/l f > *.'-Ju ij jT j 1 M 

Al Jr* <U ^ t * if,J^ £ ’ ^ I / '^N 

iti’iirJ^ M- -- , *' 4 ^’ • i —^ ij — J 

i^\ JjleU-jr^i3 A*>;1 ^ if * 

6l5^\ili • (.li^MJ.* *1^1 Jjo ^ u *'"^^ Ja>-Vj •yJLf' | ■ ' 

Ojj S3' I jl* Jt l jLw* Sj*^\ ^ ^ ^ ^ 

ii yi "j 1 ^^ji iaij! ^jkXj. ^y?y\ y Jjwil^ ^— 

. (v\ JSj) ( v ' ^— i ) 


(VA JZ—i) 


*i o o~')\ ^j yj’j^ aXia a* • j > Jij* j j .?>. Aj -* 0 • 

• -U*aU 0 y.^^' 1 cS* 1 * C) M jf 1 A- ^ C SjVi 


m 



/, > _}_r ^ ^ ^ ^ J J jJ '' t _*A«r »U -Wj—- SjLiL 

a A » fw> * *f;J jc- <-L>L y i ij\.is ^. i ^ w-»^w- 


j' ^ : \ rr £ 

*^u a-U A_LI j ju>-ijl j 



‘: $ J *•/ ( -r") c?;»j « 

J^*j 1 J* ( -^) Vr^-J * jr 1 J 1 


( A • ) j £" { 5 ) tA'jil ^ji 

j* (t y icU»j j jji j Lr ^ , u 


p> *Ua£ i a£-j • j>t. JL* i^juai 

(j^LiL! Li* ^ Kjl* ^ j jui /,» •^_L i 


<—-L« LJljJ ^*Lr *>j Li/LL) 

?- JjLilH £-—dj*^ 

J-jll 0 Uu l* Jjlij jjyJl ^ V«k »uil j 

* <C. 4 I* A ^ *^>\. ji ^ ^ 


Jtj—‘y iji— j\ (Anaerobic) lJ Jc^\ 

JU j>-j If-U *|>4 jl 3LJ-V oirU\ — (Intramolecular) 

a-U j_y $3 JL*5 jI ^lT jit frUat-l j^C Q^ySj^ ij+ 

4*A-l LLIl^vJI <!a-wl y ojU -^1 jl jUII J^yj * LLjil k^jj-Xo- U 

“ijf ■ rf ^J; _5j V 1 <--UI jj 

•llLJI p-^ j-Lb jJl* j llItLJI 4 -xLl y~*3 

tUac-l^Jc^L jju IaJc <Jj aJsuLLiU aj-i]i jjl y j • a^C y oAjJI <U-jJj- 

£U jl j\ Act- ojrJ^C- ^jjul d-l* (w^Lc- jj Oy ^S\ X^Sji 

A^UI ^5^'lji)l Ul ; -4 jW) ojl^i -1 oU*jJ ^ 

• >i>AjS ^Lv* i^ - jyjp M tJtff l^>lt 





rv* 


a-A . ft O y^S\ J^uSjfl 0_^C (J1 

oLJI ijmji) c£*a^ x*~£j\ jlr <3*1«j^*dl 

jl-U* l j»al g-y£ ol"LLI <y Ujacj JjiH j-iJ jj jt Jc . e-lj^JU (j*J*> 

JL J»-<J Li AL*yS" I j! J*X-*5jt j[l* 

, c.\_^i] V^iSC* a>^ j LuJ? lj£ a~*Ii <y>j J**> £"* 

UyLij ^jLI t JjJI LU 1 ’ «-L^lj 

a- 1^^ 1^*«jijlirLiJi a^tLI ^y 

(j* A^ttv^ jy f}\ -V-__-^5jfl ^\» k 

j ^Ul dUjJi^i cUj^l ^j^jcdUl^l £U1 JjijSlH jljkl* ^ jjj 
jtf'M ;UIj^i^ jj A Li I j r (Brefeld) oL/ ^iUI vj¥ 

* a^L y>j V-i> a* J » a 4 

<J ^ Sjjiii jf a jlJ1 olrUI oi <jj 

!**)! L ^ y * ^^ 'A——O'A^ ^ ^ '* yji <’ 1 

(y>c*~. 5j>^ 3^ aLL^ A.myi.* j£> aL~'**^* \j ^/C.5Lij> AI*«xJ1i»J1jL (3^ A!Llj *A^ 

* aJjAi jT'^jJL tUJI ^ Jj tLDI 



JjLljl JUI Ai J^ji Alt J| L Jvai j Llj J<i — y}\ — \ 
(Formative Region) a_ S> Aik*« ^jLJt oUl^y 




rv* 


a-A . ft O y^S\ J^uSjfl 0_^C (J1 

oLJI ijmji) c£*a^ x*~£j\ jlr <3*1«j^*dl 

jl-U* l j»al g-y£ ol"LLI <y Ujacj JjiH j-iJ jj jt Jc . e-lj^JU (j*J*> 

JL J»-<J Li AL*yS" I j! J*X-*5jt j[l* 

, c.\_^i] V^iSC* a>^ j LuJ? lj£ a~*Ii <y>j J**> £"* 

UyLij ^jLI t JjJI LU 1 ’ «-L^lj 

a- 1^^ 1^*«jijlirLiJi a^tLI ^y 

(j* A^ttv^ jy f}\ -V-__-^5jfl ^\» k 

j ^Ul dUjJi^i cUj^l ^j^jcdUl^l £U1 JjijSlH jljkl* ^ jjj 
jtf'M ;UIj^i^ jj A Li I j r (Brefeld) oL/ ^iUI vj¥ 

* a^L y>j V-i> a* J » a 4 

<J ^ Sjjiii jf a jlJ1 olrUI oi <jj 

!**)! L ^ y * ^^ 'A——O'A^ ^ ^ '* yji <’ 1 

(y>c*~. 5j>^ 3^ aLL^ A.myi.* j£> aL~'**^* \j ^/C.5Lij> AI*«xJ1i»J1jL (3^ A!Llj *A^ 

* aJjAi jT'^jJL tUJI ^ Jj tLDI 



JjLljl JUI Ai J^ji Alt J| L Jvai j Llj J<i — y}\ — \ 
(Formative Region) a_ S> Aik*« ^jLJt oUl^y 


Uj j L vLiU J ^b j*b«U i^s \Sj^i, 

(t 4_.US iUaUi ^ v ^2.! _«! A c_>- aA jILsJJ : J._A 

^juj j cobjl Ji? Xs^Za L,%L:i La (Growing Region^ 
• 4*t*& cUjJI (j flj y& C^jijaj L^kls J} <jjlji Jai^all 

<jt V ^Lu^l aaI j) JjjA«aJij ^ AjjIA-I Olji-Jdl aA_a 

jI? Vj * JU J£j j^-JJ vi^U CJfe" jl j ^ U_c " o .^j. U Jj 5 v- 

l^ySJ, ^ S oS_j?cUI Jaii Jai.Az.S! a1z-*Ij» 4~*Ul l^UU 

bjjA>- (j Ujil c-Jl*w *LJIj ajj^ali jj t Laj! U j**b j- _is" 

. i \y* l*/cj I_*UU 


O-Uj ^1 A-JU^/I ^Jli-l J^ju V L^UU a-\_A /ja (■[ _II JCS'j 

%aij * J*J U-a Jic Aaklt J l^jSj frjj 

<jt b-C^ C ^ik- Ai Ajl ji—■i) l* A..U- AAC <jl (~i k-tUj 

A S Aili c 3LU:I Sji Jl *U 4iUl Uu 

-b*JI L-II^k> c 4il Jc . jjfi\ j sU"j*UI Ilki jjj jj 

Aiiil II* jl bl uJlkl ojjll J 0-^1 Ai ^gUl SaULI j 

* aJ^jjL'1 A^j 1-lc oUUj*j 

£V® i»5 I Ad^ai> ^ Lizi I U ^ A* lr o J yjk aJj>- ^y jJ Li Uj 

. AkjU^4 l^U- ale UjSbu Ua jl jj[ C jJw jl 

<J J—-kU J>)-U jl jl lilj Ua 

Jfcbjr+j fbjjATjc JA Alt ^ aW-I j 1^ jf Aili oA^lj 

• Vja J Abjr -u a-aUI iikil jt Jcj c^Utt jt u >- 




^ • j * J o-aj yd' A-Jill j ^LiJsLi j^! 

4 4>Jruil .dyl^ jUA-*l l ^-JJ ^ aU/ Jo .Ij^J y*3 jUCsH S> i 

vHi/^ W*”lr*-> ( J* ^ ^ ) *J-*W <Jj J A* ijj, **f 

aJL^ J o_ji_^J 1 A*»*5yt Aii aLuo !y j l ^uJI aJ^ J l^.* <-L_II Aii 

* 1 

i 5j jjl 

*•1 J*~} j ^ cA*.Am AiI Jc . Aa— a~ *\j-\ y* *y- JT J JfiH 

*—yA i£A)I (Jyk— 1 ^ a_^w «^-11 jc-A Jijtji^l Jail^J -i^WAydj** 

• uIamJ) i>_y If ly£ *A-jI~JI y* ^jdSJLiIl 0<>lyA sjy** (J 

0 >J* tw->y]l 4A)£^AdJ> *aUI J j jAi-ly Jy_JI jj yC^ Jaiiy 

\aA*>I*Ia^" J oJaJI ^y 1^. y I d-* Aj^^l j *~&li AJcy • y y^L*JI J/Aa 

v * / j,~*..»»< wALL^eJ! ^ yyjl J^1? aI Aj \j * jAA-1 j 1 ^yJ 1 aJ y 

jli A\li jjc *>L-* 2 ij • o'u**>l_Jl Ac-1ji A_:c 4d£JI 3^1 J»iir 

^j\ c ^\ i j^jCSj Sjfj J^aJI oU ^y A^yLJi Jyl» j AliAj^i 

u \^io \a^i 5^" I l^s I^ A yJ’v aJ Icy i» <■ jy^ 1 o Aa o Ac li Aic- v,„-* A^ Ao ^a^) ^ 
OAi-1 IaIj« (Intercalary) “aA-" J-y!! lAay Jl j>'\ Jxi; 

Am y A* >1 ?i I ^ $yC L 15^ y-C^ i y* A C ^1 A*J»^^ 

Jc IaA . .*i yC^I ^yl4^j ^yJlC- A*^—jA ^wlw lix«i*9 I^Xw Jc aIa/ 

^Aa£A&*a>A t ^»a!! v-Jj)ij.oA—I I fL A-^C- l)iw w t qC t [ ^ AA' 

. (Grand Period) "jyJiJI 3 ^I Sa _^yidaiVlj ^UjNl 

v. ,* 1 ^^ cLyj&C’^/l^j.* Ia_/c ^1 U tjL** ; ^j Ay® 3^^ *a^« o I I 
Ay^C-A>-lj yU! #J-I Oil i li^>il>-l aijj^Jd .1 ^yja^JI 3 J *'^ SA* *-Ia 1 



tf -mf 1 , t- , 

^ j+JL+l j) J^T ^ ^ ^\ 5* ^' ^ 4 i jUI s_jiJLSC 
d/} J^JI ^JUl oL^S > «Uk !1 cl^i : Ji!i Jb . JjU AA 
o^5i! >—Ata Am i*ts £ aj^aj dA'w»>U« V/j Ab° V ^ w aU*ws *i^l j*£ 

obvUJI { jA£l* Am a ^ diir I dAb^b ^Jaij aI.3J 

. jiM Sji ji iJr-jJ* u** bij-U- UA £jAdl ^ 

j Jj ^1 JUI v_jii d AjU^JL! 1 ^ ii 2 I*.' j W''i I /,• x^* ,$ ; s y* $ ■‘r* 

Ja>-V • b fyijJ^A* d-UJ Ic jU I »J,U U.1 Jlc ;—j.4 d> <u- 5U 4* il 

I i i_-J*S^,_J^ Xfc J lj J .^Ul ^ 1 lA 1 Ji?- Vj * Jjjall d =j->» UAIJ A L*>Ul 9 tij 1 

■ \ ■— 

* vb' k-A lj Lw ^X i-Ji -V aL^-v* kwA U Xl* 


ro ^ 


«• || » «. : , _ ; . | , , r j f * 

\» Lj-i*_/■>- i> jiiJ ) 4 t J \ J jrl>' j*£)\ «lt 1 J ) f 0 4 

A 

4 *j Xlj lAI 0J A u*• 4 >j -Uj /uo~ Ju ij j o A* XiU j <* 'ill A 1 -* \jj\‘ 

<nloAI J)A^la>lj • Jji ys L*^c Ajlij l**' ^l uu uii*u*i jj oi^jjjJi \j ^1^ 

• bb A* ^ ^ a-ClJI 

<* 0 j) ^si\j * I447 j j~ b» 4i 'hI-LJI *i AjC" jAi XU jU : \X\ £ 

-* jjt {y A ^~ A* <L-S- \jSj> JjV\ iA J&i 

I —i^r-j AAJl Jji» ^A ^ 1 * 4 ^" a* lj--<A» ^*Ar j 4 *>i_)-^ J-A Jj A AAJ 1 a* 
a-ls-lA'Aj! (^ibl^i-y b jl • \aJj AlJ a4«*Ji a*^- 

£^1 *^1 j jlJI J* JjVl Ajjle 1 ! f • JUI A* JoVI UJJ1 Xp -j- 

A U> j 4iV^ A^r-^J J ! X '■ <tjl J *tt ^C- J £j. [j 4_>- A-j <JL 1 * - •/■' -A I j 1 : 
jlxi» V"jV< « All J^ll • »4i! s4* ^Jl« 4*1 «v_Li/,* li# LjpI* tS i^U-J 

J*j 4 *x*UJI j* <->^l\^J.\ yj\ \#)» a* jVl IS€ jA#t JUUlk-Vu 

^ U'ji xA mlJijjiji 

^jdp jtjWbl A" U®*J b 1 UU'jLJt Jyl-'ib : ^tv£ 

4*»U Sol Xtfj Aru_y, A« jj jiM j Ju-V UuJI Jljl j ji 1 ! ;i* au* 

* ^Ux-Vl j U^LJI A J+^i l_f4llA.i . liiii 





i aJ-I ol'LiH *)i\y 'y — y\ 

.lILaa* * <w*LiJ! a^c ,j -L*U! *-!)►-*^1 l^U- oj£ jl ^ Cjjji. 

* Vtj^ - <*Jj J* 

m ~‘j\r *rjJ ( \ ) 

• ‘^' u* j»U* ^ (r) 

« A^j ^Ac aIja j\ *■! Ac ( ^ ) 

* 3^ (0 

* \(S*y*: *AJ. J*° iSjJj'^J}? ^^ o ) 

a^ja u_^~U -Up frk-jJ! ^ j-^l u! — *jl(0 
^aI ^ r J ^ 3 j * wAA>_ Ai^f lt*iai *«^A^- *)I i^a.ji>c^* Ai Jillj *\ _jjU 

i a..jCdl 3 ^cl^li ^AcA^lj JJj ^ kA-J—' A-JjSl 3 oj \j _i-l As^jA 1 

l.* \AjL_.- '•&^jc* ^A^jf * l«a..A»X) A^Aji s A ■ -i'*^ a j\?~ Jt ^ a ~ tali 
J_.J^l iA-Up ^_fiA A*-jA Afl^H <J: Lj^jJo 1^1»-jA 

♦ IrU. 

4 


A^jAjl oAa l -d ««iij ^4 * I dAsvjA} Ap-jaJ1 1 >Aa t <w!^ j 

<jA_ji-lj Ajwl-lJl 3* j^S'jjj <jli cAi'UI (J^-J oA*-lj 

3^- ^ A*a»e 31 Ai>-jA 3* 4 —>^)li Ij-lrU ^ ‘JAa-* aL£*J1 

A^0 OJ^j,i-l Aa-jA ‘1- ^—«*** 3 i 

*£^1 3c (_ a£j l^l-Uj SjaII jj 3, ^ A^W (j*J V j£ yiva)i <Jj* 

^JaJljjU^l ji$ 3ji-yall Sjl jl-\ A*-jA jl (j^ 3 l a ^ * ie^-y^c 



y Jit, j\ } ^ f'liTjVl .k' 4 —ikli ol'U a* (,— bj&j 

J^l l^j^u^J ^Jajj <^>1 {J^>' I l*-W y* ojl j i-1 A<*-j-i *9/ J • AjkJL* 

SjI j- j (Optimum) ic ^l\ lj\\J~\ Vv°” **r* Jc 

V_jLi jtl ■b- LS^ - <3*^ sJ^ £r** *^*. °«3 

yX* y* j Uji* lr jl j»-l o£b Ji cA’IJI ot \rl- jiH 


l*»^jtr ol'U c LL s 1 flJ U j 1 Jjl* I Js*.>- 


* i^-lla.* ofrlj j 

aJul* _^ > b~J[j (J_^5i-I (-birb I 

k&’j^j 4 —~ui^ £y 1 * j i^\c *j£$ 1 JUII io-jjjI Ul • l ^jlij 

. Lja ^ LLJIj Lys Xi^* yi j\ rr y> jL^lj J^lj ijJJU 


Sjljj~i (OW-j^ y& *wid" AoUJI ItLjJI IS (jl 4 j | j. 
#jl^i-l ^ y>~ <ii^z ^ yjj$ ^y 01* bjT "^ jj>Ul 
Obj.i l^i^-U (J,' j\ X*.9cJl Ai»-j3 <JI Jak j| aJLL« $ ^ 


A-U ^.111 frbii jU—I* 0 Sji jL-\ 4 *j\i* ojs 

<£-ib ^ s-Ul ^tyaxll A*i^ ^,iili * CjLJI 

J^i :11 kJU1> ^1 >11 b JS ~]^liill J ^JUll^rb 

^ M rt w L ** •» • 


c ISb -*'j w»?c-d> ^51 ^UJIj *» 4j»id^xU • t-L ii ^ , j A jcf 

<yjji}\ JJ*C- ^ j,U ^JLjItLJIj 4 b Ji»- Oj,m£,W 
Ij^jA^j i^Ull y ^jb 4 frill y ijS'\ jL» ^\c I j 

oj X o?. 'hy <JI Lf 9 ^ bl At I olxHj o^Ulj . ^Jl^> 

^y\ j *yr^ fr bii y* j\£& [tf |.j^joJI i.iju 
olj^i J* Ak^i *i^bi y\ iJiil y. 



<y L *0^-1 J 0^11 AjILi Aij •» jSrl £j\**0 -Oei? 

^ ^ * «• « * 
o^i t ^L—U a*^e-I! aX^~ <_j liL>-i ^ ire-ITo3 cA'LJIj • (- <laL.li 

Cj* j I~£ JLp^ if (3 ^ jj^3! U* 

•5 j*)j «0 k< _ r aJU^ L*)U^'' Jj*T £ tJa^ -Uj^dl *jj-l s 

Ixa£>- fr^L-1 i—jJj l*ii Lis « 4.«..i»ll L 

* (0^11 0»>j-O- Jo ^As aJUj ^1 Jk^ju V +L11 

4*-il y ^j a -'^ > AtJ jjLl a-L^^edkl olrLJI ^jO.\ j*i uJj Vj 

U\s-^i}l lljj Jjl *Ltf (Jy jl 1^)1 Ja-ljdl ijlc-l <j »Lij . a^LU 

\& J>y> Ji (/ ^L> JUjjcdl frLJll jli aJj ^L o^. s -- 'i 

* l^* jijUl *_>ILI »- l i^<kl j, ^ jA^l 

** V i ■ 

♦ y* OjC j Jk^sjslll «jLl 

4^>- o Is I lv^“ It ii O : J ,A < c\\.! ’i^4 . LL W ^C-S' 

► ■* l W W- ^ "' ■*• W * 

oLlull -Wj -\v* . l(>x^aj ji JjJ ,j> 1^ Jj— 

Jlj> ^Ij dijWjjJr jl (Dyer)“jlb^ (Dewar) “jljo” 

” w • 

t "-i lcl-^ * ** i. **^j dj j! Am 4 ]^/*^ j>5 cZ^Ij Lx^ L >5 ijLJ^ 

LJUurV* j\ yid\ fc fl lT 

‘n -L»i yiPl Ala-ljull Olj"LJ1 (J J * jSL yfljl Lj 

. iLi.t* o« C i® oh *jb*“ ^\P 

j) aZO> ^'* j J jj jJl 

f U1 L^-l ^ ^ j\ Atf-U' aJu l^» 

f. j ^ * pjj aJu 3 C^L or J ©1 Lt! 


Mlli L*UI r-LJ ^ 3 L*frL Ll ^j jjJff d _L! — *l_il (Y) 

^11 *J, jjJl <tAcV 1 ' Jy^~ <sjj^ a' ^ aJU*JI jjjll j* 

* A-*ji t-1, y? C- *^' 1 AjAju) JJt 

l *&Al ^i3Ai ♦•l—il ^V* tA-X^C- (Jjl olUi d»ol ljl_J 

Ojuaj ^ —yOj 1*31 Ijil jl (^ lolt i^y -1 0 _J>- j ^ UjC jlj) 

. j *__y 

(J yA^ /• ^*2- 4 jU-\ J j*ai!lj, s'ui- I lt\jk\ y»\j$\ jj 

(-*a>L dUl>UJl «-u<i£-l - ,V>1 —J } sJI^vaUI j j-^>- j 

jS j'jJL> J c ^jl ^*!J^i j j\ AJ?J1 Jv-aill j Ut . LwS 

J 4.v*\J cLuLSi Loj 1 OlrU) JC jli Jll /y» 

*L1 Li ^JzAi^ <jili *LLI j\xk *>ii Jy j\ JS C ^r\ j U3L3I USj 
“>Llc j^l uijf»3 J oUl $li- s-Lil ^ij (jiji S&j t j^l <t> j-w 

• aJ^Ll^LII j^o -Aju^j \ij 3 j 

Aj jJJL jAi-V* (*j^,>JJjN LlJ^ iSiS*^ *'-^ — *iju)1 (V) 

* L*UI 

s__4j I—A4j *UjJo j ^.axd! Avia**] — ~Sj *^I Y) 

* Wv: 

Y* JL-1 s—<u * ^ H fr^yoJI L y w>ULI! f-Ltf-l — 

* < 3 >*i jl (_^1 -XjAjUll *j+zJI j 

ai* jU JL J Jjxv l^\s \jS" SL* |*!)0a!l j (JUoLLl IjJj 

^JiLtll o(j3 j^-Ji L1 ^L»*^U«j (Etiolated) a^o^a ^j\ &jj£- aJU-1 




liliaf /y XLial_«** OjsS cl 

Ujju»- j\x*U ^ jfT I IaL^U* iSjj JdJIj jL-yJI 


1 aJ»jP ^ til oj J»U jS&J AjLa^s cty^S Uy l^iy— ^c*-,a..3 AjLJj 

l£ *1* jjc “JU-i aAfc oLJI jli ^jt *>UaJj 

A»v*lJi OirU 1 ' l^-v* A-"l ^ly**JI ot 0.j\*Jl^ 

• i> y 


— jut*\j£- A^l I dj*jL+0 ~£~> .Ju 1 a k ^s2 *y 4^juJll ^jCiLaJl cIjIjJ 

j A. -« aT <oLJ 1 tjli i*l^-LjL*^lJ1 -, a V 0^ , Itf 1 

« * *- * ^ <* ** 

yt^J ^iuJl /y y*Jl ^jSj jJk^aJ^ OyD^ 

a^jbfe y«L«> V C jO^JI i$ <sjl^ yH* (—£ C (Jyll) toil LJI ^y» 

*—>i* L>lll ^jA dj*£> * 

. f 5lli)l (J OCjj tal ijA>a.# oJu»-ly AiliSl O-J-i A.JUaJl^ A~»^V r 1 

* tyyaJl i^J 0y> ^^liii'i ^ j\*j1 »_< 3 .iSj j 


• alylJiiy^lj JI jA\j /j) j\j j } \> t> jUi-. fjj\ : \ V A j£ 
^VL.'il 0 i Jf»j~J <J&^» Ji J/ j 1 AiU -l*- \ £A* ij ^Ja —•*• j* ^_^4*» ^ ^ |J 

. -<ujij_yj! Vi y_ ± 1'^a) ^laV*lfl* V 1 j I Ail 1 ^>j ul I 

\^u£ If-jli J *Ivji J ^>J jlia* 1 ijTjl oT^y u~*J ^ ) 

. pU j v^otUl^y 

* U^ Ojl*j^4il\ J* JS” J IfJ*^ ibJ'>'u-5 (t) 

. U^.\y ^^>Uj y UjJ j JiU l* -U^V (r) 

oliji y» ^LiSl^ *J^ [ - j i -\_yll Jt ii'uJJ 4;^* vljlii>-^> JV^I : \ f ^ ^ 

. J~<aJI JijU» aJ\j jis». ^yj-^ ^*j i— 




♦ (Tissue Tension) JJ — 1 cJ€j- — X 

. (Nutation) 

tUk&l y* Xj^jyc- j\ t-^a!I i\y-\ Jji" jl jX~> 

*a_ a ijj+ivA' j\ ijh l U aT^I y* jt Jj * oUJI 

tfJ L3 ^ olrUI ♦Uae-t jli Aicj . IA Sjj^l 3y&~^ L? J_*M 

JaivtJI y*)i A ■* ?twU (^) 4 JLu3j \s~y& \->~ ^j- 

* LS*'' *J./^l* 

jASj Jc J»~ V' (j* £y~-! ju? "' J%- J Jj 

A*icI L-.w lA- I "^{—Jj J y& I *J£ <J ^ ^ t> “'" ' Aj^o Cjl' 

(• ft 

^ ,,i * i ilj * Li*/* jU! c—(_£«j]l {jf Di ^c ***&.j 

y* u l j^ L-CI ^J* >T jjj a*-!j <*-AU J* 1 <CAl jj j^l ac^ 

<J^* a>j]» jjAj <siA*u* ol^>- ji ^Ul^ya*ll ij<&, "^A1«a!j jT^i jl 

^ <J* (j^ » JjL-1 ci^ jl Jel J ej£ j ^)j) Js Ul* 

4*u£i ^LJl _^yaJI Jj/* IvuAj ^jA_J LaL AX-^I? ^*^J1 

* t^kJI *A-* j LLU jA j jl j oUl 

” JiiJ 4t.U A-A^l oA__* Jc Jlk J 

. (Nutation) 


a^**^ jLJ! <J1 aj*£ j jA^-dj <*j\Jb\j 

tj* W/J^J (Lonicera) A^i j^aJI (jL/ aJ v • j Cjj acLJ! i^jUc- a^>. 

* V^j* c>^ a* v' 'a olrUI 




ujl t 


L-j-ic Uiir -u j jljj-UJ oiT^Li *.i_ r 

JjLjll*b* l^bji jjC jdi jJUdj aSLIU Jjj*Jl j 

bjjl^U J,' 1 < y y aj jt bail 

V'H ca^ 4 ^ ^Ip ^j* j^ly* ^j^' ] Cl* L? 

l^«-* OjAs-j ^jJl Aiayl <^>***■1 I a-A^-^ Ijx* V—**b Jpjj 

J^U j Jcl ji ji J! Ufc Aijkll ^L4 

VW ii J* £>$ £^>4 &* Jt. Jju j . 4 J$ 

aIaaI Jj>- Ajtd* l^T:-Xfi^ <j OVLJS A;j^SCll J^j{J_^tC“_J 

•A^4_j ^-"b’ £il» jl U*- 4i£ _Jai ^Jcl A*&yAM» jl 

*j£ c& u-^U- 1 L-£ •*!tali * j>- VI up JjS" 

Jt^ b-j- <*yU» A#Jj$ £lid jf 1 A£ W w^iil 

i y?\ ^\c Jlj^Ji t^Jabl £\j£ J 

•C- 

,~Ui- ! rj. —.jj : U^ijjt~9 ^jligltaV tata'^'p ta^-1 U-tal^ 

< Vw' « V—^ 

2L*U1 *-\) > :V’<j aJU* oj/.jT ij ^jUill j*Ac ^pLi • U ^ 

pT ^11 U«>1) l*/U_jl jLc-J y^jLyatf yffll U>,p* <JUjSjiU tab 

• ^)ls^ *jV_^iaxii ijLlyaJI t)bj ^UeJI U y& Li-i \c J^v i 

ji\ (J ^j^-ji'l ^AGj +*i fj* 

. U5jl^Ui^ilall ;ji <Jx^ 

M “• ^ «< ■" 

^.ui Ja If^Jl J Cs\j'ji[j ol'U^ o]Sj*- jfy i ^ Jo Vj 

^ sx-lU 1*^1 j ^jUI j*Jc ^ 

* oUl i £j \ a1 ijAjtS 'b CA;^^ ^ 



'ijkVja* ^ f • jb (_j>d (’i) - It* £ 

a^ j ^ ^^ -v*^’ ) tJ ^Sf^ «U* w^ •UL'i ) . -** w Vjj *fA 

* ^w» *jJvi> .£ Sj>'* t-i' *- v-^O Jw- <-2j0 '*£**£• ^ _/ ^ 3 ~^4-***3 

ojw*.t_ ^jll d*_^ *~)j*} 0^ d>k^ »iJiij j_J iwSyitti 1 LjJ 4—d ^*^ vC ' ji*"J 

* a k^ l?** Jj»- jA*^ •;,>£ <3^ 0>jiUH 
(H unner P»ean) olil J^ill J>^ J\ A J jc. jJJrJt. O'di^ J>1 (t) 

d^li —J 1 *l~ ? j.- d^ i_j * d —■_■y^-* jc-t ,> ^y 2 -^ d -f^'j j -** w ' t -^- 

’ j -U- c/~~ 'J^ ky^* ^ ^7 

^vb *Py *>i—* J d- 1 • J' ^*s*j Jji- j> jX: w -a*> a* 3 : 1 t £ 

*^y** d* t ! .S_ i»- U_*5T o-U-'j -id -^-*J y ' 0 <u> C \&J~}X>- J+«? -i_*3 ! li ! 3 

^,0*11 j • d*»_) w-ii-! d* 4 a]o> ji _5^*" d ydiai > j .d ju^o i d* ; -y y,^ 

4y*^ ^ kk <!>H* «l^yill i»;_j)l d» 1 ( J^* 1 j-* <>jJ d udb* j ^«iagllk 

,3^ij L—**1>J^3 d^C ( _g*“ l-i* *L-H ^ JJj _;lxi> jc dj-fct.t.* <AjA)I 


i-Uil 


V t J '*£^ ^ T -U> JL- l _ r «^ ! !j (jj-C^i d ^ r }' “lLr^ 

^ ck £ kii d^ tk Ja*^j 11 j 

* ij'j J«- ^ Cff^ ' dciUl dd 1 -** d Jyi J* 

• '~^^T C/ 1 *" ** J j—*" j ’j* IAk* l~Jai : \ j y y 

k**i J jfc k k^-*' ^ 

*jy* ki> I J^ljl dH j k 7 ' d*. jj^L» iAA J$” * Jai* 

• *iyci\ ^kd)< 

4^1 U> JiUl d» ^S'UU- dd^l d* dJjijr^ d Jj^ : U r £ 

<jdi'l V* '- 1 * 3jU jr . j ^1 %J& J> £ijl j\ oijX—' dj^T Uy d» 

^ 5#«*l\i j^_U d ** J* 4| '^* ii^ 


(V) 





— (Induced movements of — $ 

Cf’ ^ ^ ^ ^ Jr* Jy^ jc- !>L^i Aa*j) 

iSj *I ofej*" ^ L_^I 3 oUl s-lyott J*-b J^r iJU-b i_->L -1 

b^i • a**** ^**a^ ^ Vi^«*lrbj1 t\^jac. 1 ^4 ^ 

^ (*J^ yjjf^'^-^ j* J» 0^! aJ- 1 ol'LJl {S&yj _/ 

Jc ijl Jc J 3 \s jAj . U y ifl j) Aallk- A* JaJ 6ijC Lcl u! 

olSj*" j}! Atc-UI <—>L_^^i ^lj Aoixiil Ju>-jii^l oj/jil Jk*» 

oijjidl (y^ <• ( \ ) : jjSs olrUi f-lyad ibrf. j 

4 A-fcU-l 6<-U»VI ^ t jt^lllj jjJ— i^Ilj ^ A»-j .5 J 

« ji-j^ aL^M A> JlH <j Aj j^-AJL* oli^>-l ^ ^ t ^Jjaill Sji ^ ^ 

ol'LJI i3 \wi^Ua> a)—X b 

(Passion flower) '■VjbJJ jJU jli 

b l yS’ Aib_j) frbl ^5b* (J^*' 1 ^ ^ * AA»fl>* j b' l &j*CJ 

j (, 

^ lj\j • 0^*^ y£- (j *A<>\ Ail* ^~* *ry L~C- jl j jl£ oU 

1 (jjU-l £t^>l ^Ual*w» A* Jl^T^! J&j ^_r“ ^<d-l I-A* jC 
1-A* b Ac/^ ^ c£«aH <«-**U*b a^>- 0 * 

• l*lr UUdl J j?~ jJUl ±jd r 

j_jtt « c^lrbJl »—j 

l)L>-t -L-Lb-'iAiiaii'i jJktLv C li ijUIJ^p- ^riaP ^ b^j, 

* Jajai ^ ^^11 js-ai Jjj 5jj^ajt4 


TAf 




sJ - 1*1 


I I ^UL 


ojUJI C ^jjU-l ^5 

jl ,Jj)l (J Jj)U-l Jp *-1 jjJI ^1 4~cJI J'\ JiLl» j! 

t JJ^ ^ ^ ^sJjlyffl J . ^ 

jJlSI ^ 4 joL*a 1I ^ -^* A_**L*d-l j 

UaJ wAJj jJ—1* Ja>.^i j (Solanum) ^jiVjJlj (Tropceolum) 

* 4 aim i l \j Ai^>yi jjvJi y *^ i ols^ob ^ 

y* ^jill dj^k^a e-lj>-1 i}L*j 

^Au-* jt b^l <-|j>“Vl «■** C-i^L? lilf t ^JJz^JlI 
J jbi- I l—j| oAa cJU X >11 JJ^-fJ^J 

jfs jjl L^UI j jji-l *l>4 jl* ^j*:l 5^ j*j * >ToU’l j Ujc’ j 
0£j 4*u$ll fL>-^l j£ cJU 4—u^l bl dlL' yc- b*- 

J> bl Uf ijU VyioS>ij Uoliljo *JW1ofc>! .A*j 

• oUJI y* jj-ii-l 

^—*Vb 4 •VjbJI v . y 4 —-Ul Ij j# Jo»-V ) i ) i l j~ 

- [fi»\j>- Jc ^ djZ Lc jJUM *4* dj\ij . (Momordica) 

£> L * Wi’>l u4r *V? ^ ^ b-i > Jll iTU 1 ' jJUl ( T ) 

i^jUJl jI xi* ii^Vj JjUL ^ UjJ oU i j \j~ai-\j i^-llL! y\jL\jA U ji, j\ 

• Jjp- j)LU 

AAJi ^JTU Uj ^LjbjUH OL’ jIU Jy. ^J*il\ ry* (t) 

Ja)\j jl S-l» dilj 4*1 bfJc IjL U Ji*«V ^ »Ll* Hitkib &&- <h^\j) 

¥ Ifabjr J* 

• L^.L 4j_^*jL! JjU IZ J? : \ i o ^ 

• A^ >**> *j!A^ Jc ^31 ofej^ ( y) 



t ibU j\ yib fji Jj jUj^l y*J^~ 

"4-^-mA ols^j J)L j6v* j sl^i^j Ijl^^auJijj 

(ydl^l Aj^_iSdi.l l')U-*l r-U^* lj! Jj»> ^ juXli A-lo-d jj w>A^j 4 «^*aH y* 

y>y! syy-S j\j * Jc^l 

tyd-S sidy- y,i uo\^- y? Ot b-A <jjy #L—ys v* -, y 


ojMr} ^yjJb^liVS • dASdl Lc~< ^l&i a1W- _/***£& 4 

viJi^j * id»j tr\jk\j ^joiaJi yi^y jLyis j ^y 7 *■**' ovlji ^ 

ej^y yaiSy.il y* 4 )- 4 iyJI t l/T S i^ y» Ia/'Cj 4 >A«/y Aj\y j^C b_£ I 


£. ^ 

^ikli A/ ■-!'■ - A*0Ji A#i *, 3-v'i Vu 1 J \^ptC~A- j • A I \* 

.oUSH^uJu . .Utt 


VJ& 4mLsJI s^j lT l_yi /y ^_.-*/!! /y* 4*5^13 Ai^yi C->ei> jyj 

jt JJM J Vj^z^j \^i yjbu' 




oK>^j . JA M V*- ^■'u^zJ'l <J A^?b aJL ^Saj 
(Nyctitropic or Sleeping f *3L**LJl olS^A-t/'’ J^yll U> y* jjS 


j* y».iU-l AyJi Jfr bj oUi 1^ Ls\j movements) 

* yyi yi jjji ^ jw *U! <*U>*y jyy ©>yyy a>j^ 


y jjel (J^ j oli vJj>* ^ ji 

y^yds JjjN ?*L—ji ji y^kr y Lfr«^t ^yys 

yji y.j« «yiii sjSyLi Xas Ltyy yii s^y 

♦ A^dkp J>y^ y 4 jy’ 1 j ojjvd! 15 J c S^dd 


• _>y' jj jjii d jyiu y>y ij»*j*is a ^' 1 ' : ^ 4 ^ £ 


OLi \J' X v'JJJ (j" <# i-» _J ' y*~ J l ^—■ LJL~s c~^j u->L* -lai- j yJlJjj 

■ LiJjj 1 ^ lJ‘ ^ w‘ j& j_*i' «i„< j .*ixJJ LiH '■ JLfc 


(Montauca) iL ^-£J' j»\X 4a»Xi»« ij*jj J wiioX* 11 ; \ 5 v 

Jji-** 1 l/'JJ J 1 ' iitr- £ »LJll ;j £**# (j '^aJojXSj 

? JjM Ja Ji *-}lj * L p** V* ^ f * r'tsAlaii £■ l^li fjM j t 5&i«. JjO 


ij y— . y » Jl Ajldl — 4--ijU-l S«-l—^» S il Ajl^J.' O^V_J- ! ^ f ] 


, (Heliotropism) 


0iS Aj^Ic- 3i _^p ijil‘ 

«ji-' aAi> U^_* C 

frljJ ^2-^ J <_? l—JI ji 


.U ytST ''j' 


L_ 


la- ! Jp ' ij L* Ia- 

jir* 


<— >m ^J • *^2^ Jll 1^1 4*£ jjT”jJJ 

jr* W^. ^ a?*UI ol'Ul j JASiJi* 

l <j* J—**j lO**^ 


6^jcJl* JUI Lf k" aj1-U*j JfiH 4c^ j <jP ^lii ft'u^Yl 

t _>aj » i—*LJl frlujtp^l (.1^.1 Jjl 

(3LJI Jc- iaiLJl t.j^\ AuxJ Ac;j\L* ^ a \^c> |*^3) dl js** 

A-Lo-L jb C «jr tJjia! 1 ^ ^jilli J>-J» j . v-iU 

^1 J! Jii A^ : ^o]l a : ,J! jt ^Ikiu i AAl^! ^UVl» 

* JiLJl A^jLLI Afl^iall jjjJl 


*‘^ r aljfe^aLI aAa j-LC ftjjl, ^L,, obj^ ^^ia» liij 

* ^ ^ ^ siili jls Uik* aJ! J J ^ V ^ 

Ja>-% ^Jl i jS^ Sf- WA-* (jr U-i J^o .ft AX^I ijjh tjl j 



3^ 3 * ^jA ^yhi! 3 

*yiA\ Ja^ Jc Uij u3 4 <j* j\k^> ij-y sJ^Jall J-T j 4 <uil 

lij i‘^LJ-1 olS^-l <** \Ju_*») (Incident Light) 4 JalUl 

'—~>yj> Ol~ll <-L_yapI 3^ dJll? 4 s-^yaJl Axl) 

j>/dl j\ (Heliotropism) J^jJI jjtJljt jJ 
(Apheliotropism) JL-niii Jj^all jjtJI Jai; Lt . w^-jll J^^JI 

|ju*j AcJJ j-iJI IfJ JuC ^11 olS^^ 3^ (3^*-* <_3L*fl 3_^yaJI jt 

. j>hLlS\jyaJI jp 

1^- ■».hi_>LLJI ot 4 *s&\y ^ ^ 6>AjIs L* 1 

A&Jpji y2y* Jjjt^ 33-?*^ 3*^* (3^ 3' yaJ 3' 1 

3^3 3 ^ ca*~—a» } * (i ^y. < y^' 

. ‘CAiii'l (3 s 

y A^u yjl JjC—ill ’-UL.JI <3\JjV- dh>j 3-vJt <3l>J^ 31 
JCJj 3>*3^ 3~* {^j^\ -l?^ ) ^ jo33 
jjJL-iJ ,_illk- l£Ju~* dAl*3 3 * J>3y^ w31p 

3 ^ 3 3 C *^ 3*^“ <—*3» j\ 3>*33 

oUJ) <-lya.pl « 3^dp Ai *i„ ^ AC li <0 jlj 

« L_^ jjtil Vj— " 2!'jll ^ M 1 * £*J 11 1Jl - & J 1 
3f Lil 3^ oL 3^- Jju JJi JjJi 3 >J (Diahelio tropic) 
Vj A> AjtyalU Ja?U-l 33jtu 0_^. (^y) 

3jl 3 C * ®dhu 3* U-U* J} 



JC- ^2 dy iy-UL. ^Ij4 J <5Tj>i)! jLa^l J4 Aj jW! 

( Jp- A^U! JadJI iisUi dl '«—->*j i-V s> Aijl hli Jails-! 

*-lij jj]l ^ -_^ >i ^ jjj > J-vgij jJl-t 

Ul * il jjlJI aIUaII bli Am^umoxJIj 

* S/ t\ *-1>i 4 jJ*^1 

6 jUj*i/S i^r Jy>] j j,* j J/ f; ;' : I S A r 

A -ii (_j ^jW»Vl As-l *~il» U ^JJJ 4*a»ji jjljJt J ill lj lj OL^jJ iJ-»'^\j Lk^La fa 

l*A 4 — — i ^ <_** i««- (_j .—ijit *J J J Jull Ui>-Ai 41^1) - 1 j«—» J J-X'-^OJ j— V I Jafrj 4.jieJ 

—’ l f>T ‘-J * f Jy J* J' VJ» J —" J- 2 'jJl tJy lj t jiH ji\jJ I „rj J ; j;jl.~* J jj5v 

I 

* J^uoVl *5^ J l^i u 

\*jjj&* C-»1j tali <i»j k~*L>- jjIIj j JjjAtl j jj ^ Ijuu C-oj-l : \ i \ 4- 

AjJ (j (j* J jb <J^ ^ _b V“* ^ 4_ e>J jl i^jl V\JLS.yi 

•jjf ILl <*jJ\ £0 ^ JY>VI j* j^Tjjlil ^1 (jLti)' ja ^ d'Si -Uj -u jr j! 

* b-»b *b_ll jjjjAJ j+*i c-tL i >S y*ji 

yjy J $ bl^ f 4Ji ^-Jl 4 j ^>i J l ^ jt4ji 4-v ^ 

L»>J l* X.c I’lf" If" jL-b J-U^J jl-ll j* jlai lj iJJi J—aj U r a3-\ ^ ^r\*j> bjj j\jX 

? V -Jj^ J 

JJ 1 ^l'LJ ! ja U(Geranium) S’.S ^\s‘ : \ « * ^ 

* *j>^^ Jr* lrUi!- sJL* jl ii>-Vj -lil »J! j 

i-jlj ji Ja>- i ■ ajJ*!' Lull J*^- (jlj jVl j\ iL-Vj 

Jb jVl^r J* jUilj ^Jyjt Lull jl jJ. < jlj-li. J!l Ol'lJI Ja a r i.j. 

^ l* 4^>- JbcVl cl-^l Ja ? #JA l^lrL* iJja* j* -wlj uJU- Jc 

S jjtSl — lij aIa^I^ ) 

* (Geotropism) 



otUIUU^l^i j -u-yV ysllul . %iU-Ujl” ^ 

j >*»burf* A^all frJjb Jl*p Jpt A—fc*<Sj -A**. ^j ..ll «aAJ 

(3j--J1 K-jhJip l <%—*yt)l> *.1 Z>^-\ A«ibl ,^.*m.*£>j tali 

Jjl-1 ^}\ JjA^ U] . A*«*tj JjM Jg>- < J^ Jt (Jl 

C~'*£-\ A—^l jj>y jjX>- Oa^jj ii\j . <~>yp *yti\ £* 

L—.*1 J Ai\i At jlj jSCi Jc A^»UI Ujl/4 

* JjL-1 jj\ A^cL* 1^1 jjs? 

^jUjI SjjWI (Geotropic) “a^jJ j 

J jjf- «*^*» A . <3j~*^ ol o tf ij **>•>* 

Xjfi}i\ iJ jU'j (Apogeotropic) a <u jJ^y\”j\ “iJUxi\ UjV' 

* UUI 


^ Aw3ji 5^3 \1* oJsljJl J Oli'UI a/i-J ( ^A»liaJ^ j j 

*jj oa>1 a^Ij AJilyr ^ (Diageotropic) 

» ^ia—J -A j^-* i_j£^ Jylab** jJ>J ^>- 


O^ti! A»*C~ A^e~w ^ oAA ^, 4JLwi J 

J\ a~*U1 ^j* a-»L*A1 

* A»>?B^v4 


A*oIp- (j-* ^ 4 j ^tbll £j j3l^ jl j^iaj_j 

A^U Ji_^ Ai jibU jl« A—frlyao^l 

. aJ\j y i jSl j 


JJy 1 I oAjuu a-iuJ 1 ^ Lc*j 

* Ijl jt*** ju>-*yi ^a*! J ^L.^-1 

Id y& 7r..nJ,i {DtliSodllj ^jj 3^?-d .. I y >.* 2 ^/u5"J| 

d* ^_^)l aa^s -L>-lii o^ajJI sJi-^cidj 

^j)\ ^-^JU*^ ^-y^r ci^ ^ **—SjUil (3^*jJlj- 

t^>-^-Id ol'Ul -Vi/ol JUi J. LJj oL*^LJI ^JLLwJ Jij jjai^ jl 


C* .Hi J 

V 


Aa 


K\~> ^ .^ c- ....w* ^ JU 

AA^»^i' iij _^5I Adji) 4jj5Cll i^.rd'd J jjd J-X 4 ^aJI JUilLl 

* «. _ 

\}j4h\jjle~ ^JL-j ^-ii\ ^ j ^AA aJiLJA .> ( ^ £ ) AA ; ^ c ^ d 


*», 


j& j Ifil—-Ij jjjrLJI^ .^Lf ,yl j oil* njji £jji ; ^ «t £ 

oj>Ul jL Ojft ^ Jp 4 ijti \T}tf jl ajJlLJl ( 3 U CJdi 'it* 

iS^ S' Aj jL-JI ! j->+*» Ja>-*l/_> OlcL- jcA< J <o l^a t*\j » fcl—S^ ^ ^ l 

f j*j^ I j * v^ 


* a ■* 


,j^lj tmjJI jl^*A)1 OU \» /^Jl o «l> _JL. > « t^.Z: .... iJoi dj! : \ o ^ * : - 

lv - -j • ^ 

Ji ajl-U- J i_^!i J* «-j1*aL| JjoVI ijs^y Jjrlj 4«laiJ' oUA j 

«jjT j ir* ''x* »jUJI JjJ’ij *L_LL *>Ui^ « <t-uUi»-L-j ^ 

V - *-^ J^ 1 ' 4A j V*^ J^' i«l*i jjC' l^L- J* 

? ildJI^A Jii\j . ^Lojl j_ 

d jkjl Jjt51 , Vjdl Aj ^ cJ£~jL\ ^o) 

— (Hydrotropism) fdt JjJJ^ 


^ r 1 ' ( i-- . 

j'^’J^ JAA lA^ ij w^aJ" olrLJljj-\<>- (jl$ 4 JU 3 A*^ 9 L? frlj^^l 
A-Jc 4^**lf ^jjl dA«w iiL*v* (J1 (w*Ai .U1 

* 1 j£~ l«w j3j,**J) 


^ • J 3s~*^J J.A4^ 

REPRODUCTION. jllydl 


4JLA*J1sL>- L_C I i3^^l A^^^-uxJ^ oUv*jJI<jl— ^ 

(, aJl ^gju* cUjJu?* 0^sl ^*1^1 Sli ^1 4 ^jljdl Wjf' y* o^i -X) s js(j 
* aJO OlOSOU ^jjl ^JaOl ^ jjil 

i^^Ja.*-! ^ j lotljJl (j Jjl_^)l y* 01 cy .OLa 

(Sexual ^ jljll _ill (y) j (Vegetative Reproduction) 

Reproduction) 


{Sj+k ! J V 1 

At^iiRl Cj'i/ *-]jA Jlyajtd ^j*a-k-\ -^1 jdl j 1 01 
l» L-* -|'' 3 A+r* 1 ■ i i 3 1 O*- 1 -*'^ *^1 \ i ^2 &> 1 oUi 

diijj ^^UUaJS oU* ^cOall ^J/&01 10 a <_£/ J • l*l* l-*j-\i> 

Jcc. olij^ JaiiTj wLJl Ajv»j 1 cA*jgj /j 01 



^ r 1 ' ( i-- . 

j'^’J^ JAA lA^ ij w^aJ" olrLJljj-\<>- (jl$ 4 JU 3 A*^ 9 L? frlj^^l 
A-Jc 4^**lf ^jjl dA«w iiL*v* (J1 (w*Ai .U1 

* 1 j£~ l«w j3j,**J) 


^ • J 3s~*^J J.A4^ 

REPRODUCTION. jllydl 


4JLA*J1sL>- L_C I i3^^l A^^^-uxJ^ oUv*jJI<jl— ^ 

(, aJl ^gju* cUjJu?* 0^sl ^*1^1 Sli ^1 4 ^jljdl Wjf' y* o^i -X) s js(j 
* aJO OlOSOU ^jjl ^JaOl ^ jjil 

i^^Ja.*-! ^ j lotljJl (j Jjl_^)l y* 01 cy .OLa 

(Sexual ^ jljll _ill (y) j (Vegetative Reproduction) 

Reproduction) 


{Sj+k ! J V 1 

At^iiRl Cj'i/ *-]jA Jlyajtd ^j*a-k-\ -^1 jdl j 1 01 
l» L-* -|'' 3 A+r* 1 ■ i i 3 1 O*- 1 -*'^ *^1 \ i ^2 &> 1 oUi 

diijj ^^UUaJS oU* ^cOall ^J/&01 10 a <_£/ J • l*l* l-*j-\i> 

Jcc. olij^ JaiiTj wLJl Ajv»j 1 cA*jgj /j 01 



\ A.Ao’j Olj-Jl i$jl" oOJl ^d^JI j*- I IgiljOl 

• 0*^ ^>" 4_>l*)l ^Ji.>aj?l) ^ ^.C* d-X*^ 

dL*JJ m a di*** 1 A^jdl a.— oUj> jl! <o0 olrLJl S&jj 

lfcjj-k£ At jlO iX-Xj-1 A-XtlOJ ^ji^ jill 4l*JJ Aj*»Vl 0_j^S 

CjOOIIj ob \&ji\ Jc ^I ^-1jJlj * ^JlAZ^II dj§Vl eU- I^eJ tj 

obV-dl d-*_v* Ajo _j dJ-iJI OL-j /j* 

ol'UI <_$ i£j l* juaX -1 jJI^JI ^dVl “'"* uj^> 

» — 'p* CaUtjd ;*>JIjJ ol*jO) oljjj 

/v* ^rtv i£j*-\ ^ a j^ All ^..^lall V-d CJ.s-_^!j 

^ *0.« C~*d? 01 At'li - d lUt2.ll j^j^aJ ^-1 jJi^JI 

c->-^l l*£" J uli jr* djjl» j o* jl O'* ^ ^b'LJI 
c^Jai 01 dll dj j* . 1.1“ IrU *ji-l U_A J*L U oV V' J4 
jjJ»“ ^ * j * W_^7 <JUJ l 5 Wrt?-^' a^O* a jt Jj oUl £\J 

L-J ^\/ vjd-^il Afl^Jail aAto j j AX- 1 ^lai (jd»j£ 01j A^p^,C- 

01 OjX^ «Ai j jJJ-1 0*1^ Jlj A>t Ja»-d ^ * <L5 jj jdj* V'^ 
u*jV\i 01 d-U Lfi’[ jjld y y>- dU A> J\ ^ J]a Ad 
. *0 ^kil ^JJl dd J.1 w>jil jlS^j^Jjl a1a*i 1 ^ dj0.ll Jlii 
djO J/ OjjJi- Jr JOl jr A> >H tj At jJ» aJJp cdj lil j 

* ^> c J>Vl d^Jall Ut# XVi iijl Vj ^l jfe^Jil aIaaII 

j^Jaj V* * wjItLJI Iaj*cj Artlaj^il -yaJl jljil ^Iji l*! 

f[/ OjjJu. Vj t jjd> ^1^1 Jc Sjjtf ’O' 

• 0-JljT l ^Cc_ V J^iJl Ua Jjll ol’Ul jli 






r\r 


^vui >i5C" j £j\* i iSj*^ -^yyp Afc-'Ji 

^k-Jij ee y*i i" i oop j > oIajA jaJi 

» A~J ll^4,-J I ^ g )l 


JL jl jju- .y *> ji jUjj — (Cuttings) JlJI 

J^ 4 c^* ^ ^j*.3 • ^ k u* ^ taj " J 

<y ^1 Jc ^ y_£r Jp 5jJi a! fjeyrS^ g\f\ 
^y 1jJl 9 J l jjjJj « Ai 'i jJJbJl Ak—^ k jyXt^ 
C^j^j (Mid - ribs) jL.^1 ajiyk Jp ^*k* Ul oLJi y U^cj 
£ry£ A«w-*k* av^Jaji>- l^Jc 0»_-*>j jl A-kj yfrjl <j 
^ « AijJI jUl i> r -»ki Jl Jaidl -Up aJUU* otU Ijjkfj 

ttl *fUJI Jaw * JiWi J*-V jlxa£ CjVU- 1 iwJpl Alt 
A-J?yJI jjjJL-l 01S£*)j (J1 y>-^ iwdct j i[ oylL> C-^-w-da* 

XSj J1 AaJL*JI olrljl y* JiJl Id * -kiJl *-k o 

Ady* xJ, ._kj 1> ij J&d^-J J w J«Ai-;1i (jjSvT fjykj Aij'o (*>J l} 4 ^ J 

« t** ygji AJ jjfsi <lwt Ak-* J *-i—k *Ad# 

^y«j' y_jsj jJSak y* L^i^J-Lc# =j£ Ay«k-^ (J-iJ 1 ! 

Jp i^UI j J^k 1 3L^U)l jy I jt Jp . (Callus) ^CJl 

*^kd3 ’yiaj j*)" A-kj . Jlj.1 y* ^-U*- Jk* 

*o cJj‘ w ikw fy; jt 

Uaul yCc Jkij Jijl <k- y k)yw« L-jkp^k jk)k 

yi jjj£ J3j« ^iili Jjr^" 


*A.y0^ 


i l * 


-v \ a-.! 1 — j ^ ~ 1 jij '■ 


O 


! •• | 

■ ^ v *;? f\! 


O 


iLr L y jjC jl a/'UIl jL^i ,. u 




! ui" ; .A.':i -f Ac >1 ^ jj I 4.-.0 0.1 1 ATw-J I 


w 


li. i 



.“i -u. 


4-kl 


v>k $ 

o> -■" -/ 

•) - <_jJj J-l 4 $ 

| ’ O ■ ‘ L_ v 

aL JUo- +yjl J> ij^S* ' l J oOj ^ 1 J c 
f-jA' ,j~ ijj^~ 'A (Suckers) sl^.i .1 1 _■’* 2 r 

oLiy/3 yi r b!1 f\J\ 'ill lji\ 3ji 

* ( A \ ) 

Ij 4 J Oa-'NO Us y 

t-—\ jsU J jjiivs ‘Mias' 4^1 <^)jLn-l) ij j»\,j l* 

A ■* l) aUa)I C-^b I^J' PjiII ^jA 

♦ A ..—»r*.j^ 

4* 

Ob jjl oj-U-A OijJ *«—^5^'— \j 

Jb"* 4 J O^J, Mo-] 4 JJtiaMt rja..': ]jjsli 

^w- 

. ir y rtxH a-\._Js « .C-M v o] r * l *kC Axlai 

- ’“'- f O- ' w ""•< 

V 4 J&j^\ j AaL*)1 C-*OJ 0*1 LVjA^ ItL 

Aij^il a A/- .- (Layers) oUijiii . 


A 

fcsJ 


a._A 92 * O U. ■*" i ;->“ sj'o- {Layering) 

• 4_-' O t_* • * 0/ 


*^*1 **i^j* (_5 

*^0 l-L,L } ' sMjjjJI 0^\. " ^ v> 4 ^ 

W- 

a1 j£- j j-o-1 jL V ^Sj jJj . jjP IrL i*jai 
• ^5 IJ •—"■bj k -obn) A^jJaJo j ^j~ 


o» 

o 




; ^ vJUw o\ 

. frjjjili j jA^i j ^JiJlj ,jyJdi 

<-^ J* ^ Jp *W U^^kv?l i j^ai_ Jaili <c ^_,Jc:jl Uli 

Axe- eA-Sjdl 

* (ax • I JIT) 

asU aSIj! > ", jjuF Uj 
Jj»- V 6 —^Vbl ^y 4*1“ 

<^-'*.*7 (JjL«J1 ^*^**(5”^A-JiJax* 

J^Aj^JLiU^I^Ufj 





{ AY J£-i) 

. -LiJ^ m > Jtc jL ^-j 
U/ v^^^X-r*) 
> 0 ) 


JJ'i iJL- c 4.J 


:^t 


;^i jjUJi J *—-* - ^p******* ^j** 5 •*■ U>CJ Jp-' a A—A JiT 

* !/J * <J*J^ [ A r^ csy jy^ll vJ^_W <y t *\ \jj\ Jl 
OjSC A^IaI U^^eAt *]util <-ljj \^i Aydl f-^ 

• A*lc- A,^? ^C- 

« - u 

AA^^^c- aA& jl aIz-v-I^) yLS0 J AX* ^«j£l ojl*ii j A^l^ljj 

A-S/Jl 4_i^ L*i * lj-L>«l^ >w-3^ (_£jA^- jl^>- OJ^-* 1 ^j._.j AA 

aA* jj * 3 j jA»- vi V JP aU^ *>Uai* /y A-yll jl» 
aJs— i^lxc-V 1 J&j AaTIa*!! a 1 jil ^y L jIa^ i* ^\t>j <£U ^Jc au 
y ^J^yLJIj r^lixll (j y*^l AJJjSj AA^AJJsSJ 

oA™^ AJ^ J. ^ « ^sjtlad!^ A*^j*U jH (J^— 



r\o 


\\ 




-u 


1 ^-* ^ yg .,4 y.2^11 J,aJ_/J S t G-llt >>_ A*. J^~ ^ ^§ 

kk# 1^*1 3c- ^ki* jl jA» f j^ka i£j^*T ^ sJj$^ Jg>- j\ 

. frLli i: L 

t a^jJIaJLjJ — (Budding and Grafting) ^kJi \j 5 ^>JI — *\ 

a} x»-^yi ^v*kdI Utf . jJ"««1 jL-> j3L*i <3*1/ ^*k 3* “^Jl 
t£«i^ £3*^ j AJtiLJI ii^kjl jkkj $JiC A*k r^s 3* 

3 j_iJ 0 jUlj^Uljl ^jJI U-L* Ulj (Graft) f ykJ 1 ,” 

*^3 vJIjLj k^ k fcT"l>^lj ,^*-l> yy&£- bk£! 1 k.piajo A^- 1 ! ij»ic 

3* a j^-j s-L-Il <*j J-yadJ ^*kJl j! fj 
• Ij^k ij J^ki-1 *Xy2J ^».kJI ^) ^C-jJI 3* AtJ^Ul ^-lyltl 

jlkirfi Lyr Jljo-V^ j bl» t^S?! 3* Jh U.f* j£ 3 > 

yjrj 1 k A^»-^tl 3* U^-k*JL# £ ^il L*^uafiya>- 

^"kli AiU \o~\j £34 k ^wJall j! X _ jf'jlS CjI"LJ 1 34 jl JU» j 

oU-^aJl 3. i-l\)j jrtcj k*jUj] Oj)j U^jljjl Jfx —X 3 k* Adc ^*kllj 

3^1” 'k_* Jc £UI q^all ^—31 J 1 * 

* <3>>kU jjI* \ja ji Jc (Graft Hybrid) 

Oll^ll 3* 3“iUJI o(b ij k jkJL^ 1 ^*kJlj 

^kr aijU Ut . aJI ^lv bUfl olAJl j^ST a* 4il Jc 3 uCi:l 

* cJ\j3 

3*^ M !>" £_? Jc ot-UI gji oij 

C <J^ tSj£l I Jt ^vil'lj 0_,ijJI 







^JLOI ^4 ^ j+^ SJ . ^ ^ * 4X^ A—c —C_5 JhC U 

• 4 * i /ft j\ 6JA . mC ~> ^jA Ojj^C ^£»- Aw ^<2*1 Ol'U 

*\ J-Ur j*l J^jji. - Js ^*k 4j-- ^JtSsJI /j> liwya j 1 ! J^J Ijl j 

oU 4=4 j-* J^' Ou-jdi dj^"^ ^7* 

4*—^*- $jp jIAiI l^-A*«j AJ j£ ^ *,j jikH ^j# A*«4* ^JoJI 

* A—J^> ^rLU J—i ^J* >J4a J&'j 6 j£ i.jk ^ 

wlcl j <*-& ^jj ^W J_^ 0* £$^i Jf t* 1 ^ i> J^5t J 
jlji! Ji; 4 j**a>' Ai^c ^"^1 U_A jl ^liaJij j«*^l -5^*1! 

* ^*i*h ji^i xc. ^r)\ ^ ^yi 

0_^C' jl i+.*k> ^1 UjjA»- d c ^3 £~\y$ jk^ Jj »aUJ1^ 

>T J^—^9 1 y*k Oi \p* * °J* K —^-k>-^j "^V>- ^Ji 

• S_*-.~" L_w*/» 

4 *kr * 14*: < y 4 j 4>k}l *s r -*A* jL-^i 

w-A'w» ^*k)_ Ajl» (J t/-*^ JcijlJi j, 

• A^Pck** ajiji-Xia*’ A>li)l j \-* a 4 (ParfidlS©) 

(St.-Julien) jUj*-jL-j (Mussel) J*-LJji/ J^U l^tSj 

Al.^ ^ lj>it iSj^z 1 A»- ajtS' aJ'^aj * 3ji*J^ V>— 

* 

A^jJ] ik—-Ijj Ajjjllj ^J^53 iJy^di t3>a." j*r--U 
oJuj (Slueld-budding) aij^IU^ ^ 




rAV 


■a' Zi' — \-jojl 


AaU lc ^J A» ■■«■ > - Lp c^jils ItA? ‘JkC U -i^p *jlc 

u? 1 »_> p ^ o _ 

^JaJl AxJL>- ^L/ A*?soil ^0 0^ w +£5 • *y***$i\ 

sjj*.*9 0^+)i Ol J • A-*ji> ^Uiij ^\j} jj* of y 

w~>- j ^yi ,JaiT l^l* Ijjj 

* <i_ flitfi J.IL ^ . *.-L\ 

4jlyJI Jc jtU^aJl ^xii 0* ^j**. ^ jf/ ^jjl X-J' U! 

vjill j* -uW^/JI £* jf Jilij (av *—* I) -Uc. Axil 

^ia* .—iifill £jri» qaM (Jr 4 ^^ *>: 5 j^Jp 

A^W-* i 1^*,* } dJjTx 11 A*JUs Ofjr W <1 J Vj J ^i^i, 

cr* ^ °jj^ ^ a^-a^Vi aJ’Ip-jJI 

AI a-XilaJl |f»Ac- y 
JfiH daXJi V "JlU a j* j 
AijjJI l« I . ^aul.Xll! Vj 
^ t Oj£v ,jj| 

“\j*, <w**^ ^ P r d (J i^"^iaiif* 
A*PjJ £-1 JI I^JLp- 

^ Ijli • w cUi L ^1 

^ J^-“ J c ^ 3 *- ^ 

ci (a^ * I) 

> A-ic ^aLJ! ■»yi 

* (ji l£"”> alaL 

&Jj Jj>.> 




Olw' ^t 


a— <—^.3 j ■^ aj .- J l f $ tj ojr* . 3 * ^ O--*^ <j 

^ U AM \ <-^ V“*"*. ^*Jj—^ *1)*:^ <J>- A^U L-C jl j jkill ^ 

* ( Ai ^ 1^ ».|. ^ 4* ^jj A.„M ft ) ^yjl Ul • 1 AlaA^wW 



(At JSL-i) 

4*; li 4 .^ - 4^i .U ULc ;il—" t'-J 
• ■ v ~ " '■ \ 

A*j -?*.-.*& 'ji * \S*\f 3- ^ jiT-* 3^ %+i l *M 1 Aj ‘ksf "jJI -AjiI _J 

• > w - ■• ■ J - v ' V, - ’ • * • 

Jf" 7c-4>-_~d tjl *m }\ J A.ie yJfiU —y>^jl ij* ,^0*^1 ^Jol 

ij] ^>*>111 ^^jJ! 76*-yaj_ ojjT jJLl AiyaJl (j:^sf jJi A^jJI oll^ <jj 

fj iVW^ I^T* ** 1-taeZ* JjaJki ^C-_/JI !*-GjSC ^_^l5CJI 

CT 2 ** Ac ja.^ 1 pjr-jla-*- (j! Ic j * ^_/JI A*lc ^*Js» (^Jill 

* \^A-*» ^jlc[ jijjt- ^As oj\S* 

<jl^/ lfJl£ t “^*U e/iy» A*Lti Ia^ jfciaxjl A-l^" U l 

^LaJttT A$*"liil jWl ^3 * ^v^lj i A*> j| j\ Aj!)AijI 


rn 




j&3 jj j\ L jU>- 4/^*3! A^J-3 J ij*>u**d) ^j* i£j j j 1 

«W J ^ J;^ ^ jf- c V J 3 *- j j I j . 

» <ui^ 

Jll ^kiJI J>j» H UL§ Ifmtj <^l 0j3»e—iJl 

jiH J^JUx <j( J_i 13 a s _^1 JJii IjaS ^hLJI ^^2.) Jj/ 

it Jo iJLJI J^sll. ^1 ajtS' 

Ll3» i^j-^ ^Jjl ^SCJ 1 ^c.***31 tjl ^ 

Ul L Oj*l L* ^wtlSvll A —J^Idl <J -^VL> ^*3aJ-l 

o3-a j «] J.»o ^ls |C-L_i)l iijAil 

. Al^Ji 

4 ^+ * 1 J>j,UI i **, 1 * 1^ 

• <^LUli^jtiaJI [s') 

• (JtU! » (r ) 

^ Uj^j. Ic*>- (Jj^fl Uls 

jblUij u L> j£j \j&\j ^*IaJi 

>_. j.^-1 <j3^ ^ a*c- ^Jl LLs 

^laJl jj . 4jjt ^*k31 jljll 

f Vjl ^aJI ^»ki ^UJl 
jl aIjI? Jj: ax* ouk 

* (aoJ^ * s-*<J V ^ 



\ /■- . \ 

• f- '• \ 


( Ae J£-i ) 

* ^» LJ t <Jl y (^L* 

• %_> ^JaJi j t ^ \ ^ 

• W"! ) J3 ( r ) 





■}\ 


I J J \ W- kH 


Hi L 


"I j lj A-.'.C' 3 ^3^ ' A.!?. 1 ^ ‘!>“ J.l ft 

j“ O '-^' - ■'' c/ • ^ •* 


S — J 4 ^ V.J £ j 


, Ja*j * u 1$j£- U 2.1 j . ydi.ta L»^Ja*} jl* 'J~I J 21 ■< jst (A© ; 

<. ji JA --0 .HaJ ji ^Ja.1^ J>1 ,vJl ^DL j| ^^laJl A* ,»V*v d U rj-} 
jLc j»' ol-^ji a,—' U,^ Jyl ^ jjc- ,,yi U Sa j>,5»- 4 U jJl 

* ^IcO H,1 ^«la)l Jai j j l> <-W«»)lji Js>li /I A_/u 

_*5 I J I jb nlzAi ^LJi £■—Jilaxi! iJ,J 
\ [*• 

aJjI^ 3jiuw j J J-^ 4 *ja* V J 

.3* iJ Oil—<*341 L-Jj)0 

*1>;V‘ -k/j (ai J^-^) j ay 

£*«jJI jl <jJUl i^^kjoj OAli A._j* s 


^j,L0il ^isill ij 




J1 



Olij-0 jl O0l.y2-Jl jj-a 7^0“ U jl ^Ulj 
AiJjJ-l j; >j,«la!tj ^c-> J\ \jfj JiuUjl 

t ^j A a 1 ~\aJ V_C \j lAj-Aa- li \>-j 

"a _ *>- j!jjj jl'i _-v^! ^a! jj*~ I 

g. 

0 l[ L:-/» 0 -Vi >1 , Jl , Jl A^>-J.^,,mllj 

*J[ <L». 1 j J|,—Uj * jAi 

.jj Jail 4 ) AiL«^i.vI< 1 Ls»Ji ^ x>*vj 

4,1 A^l <W*l> ^\ 4 OaC U! ^r 3 

li 11 jL-jS^I V Uy\Cj T* UJI 4^5«s:Xii^ * JJy 

^ H ^**ir 


ii y Jix (J,L ^r*j 

• ~ l -r J * 

,*a jy A--® 1 ~ I 




r* \ 



jjlji W V 'j *'j i CN >->/* ' J? 5, Ls^ k^bstl 

jiSj ^Mi3j (Dahlia) LUjMj (Chrysanthemums) 

* j » Ac^jJa 1 tii j\£, 

ji tj^y j-t* j j>jji * 1 z ~*\y. OfLJi aJjj jls jJlcj 

1i] » Ift* Jf^jLJ^ u* c^ 5 <J^^JLs 

«ji jjr* (J y-&£- aA-»*y!l ii yla]! 

• ^Jl^ll! 

jlS^bl ^L^al j>j^ 1 J>—^a3 all_yiUj 

jj* ^ _> £ ^ Jy-yti-' o^jl bl jiili otrUi f-ljil l jr-a* yti^r 

•■ ^“ r ** 

V*j^u* 3*^ ^ 4 * J-#h 

* 4j O— Ul ^Laillji ^£>£1)1 jk*J A*JV tilli Jiji 

kIaI SjiU.* ^Ulj t Jj*^1 j olijj]! oUj^^ Ijl dh^Jj 

. y^aJ C-ij j dhtjp 
■** •* 


^jc- 1^4 aj oljl-U till—iJI j]j Ijl Uo;l -L.^aii» j 

jiiSC (J o!>UaJl ,*\ ijl viUj Sj c j jjJ! ^ ^Jami 

• jjj^I i>* V-V> ^^>->11 

4ji t^r *j^j jy^'j —- t Lc-*i'ij t-y* ip- j^>Ul y» Cj l ir^_.j ait ^ o t •£ 

•-hyi <J' hj-y J—■J 4 i Ujj-U- .. -^X~ il -u lU 

• Ujji—*- 

* V WljU^I y. Sj-J J i/jrJ «-JU» js jl ; \ 6 o 

u U Jai\j J>lx-J-Ij jrUJl j <«kU! j\ *^ji\ J- t>.jW ILaLI jyai-l 

^ ^ f" *J*-b V-* 1 . j vJJh J-*VI ^r 



*/■ l> ( S_* 




< _ £ 

(Sexual Reproduction.) ^i$' A y^ 

jb Ijajl •Ailyllj u'l— \ 

^ ^*3 Af-illy AJ.»- Lr^Ju*-! l jU^I y* QK _y?l>- 

I Ja^,>3 ^1 ^IJ! l*.£>3 j<*\ jl aj. I 

» A-X;*- y O j£^ OJ^l# 6^4-* 4.U- 

_. ^ t t ■ c 

(Parthenogenesis) yj>JI -^y^ Ay-\ j Ay^l a : U^\ j> <• J*-l 
^>1 !Aa yN-l^j <0 jT^ j A.!^ ,*j* y*.* jjAi A A** ye ( w ju*wNi~' 

Jeoj^ls 3ui^\ ^ 41 SAcUII jl i Jl&^l 

a y>y ^ A a« ctAli o >jC l c \ l^ jw t_jijLS3l 

aJJ^I jC bb.Aju'^l 3ULUI _** Jill UUl jl^l yl (Fertilisation) 
1^**^1 oirA3*xll uhJJ-1 {jlrbb^ lA-Xi*' Irh' ?«*_■*&> ^ >■ ajJ 1 ^! 

'*«w 

jiie j Uj_^ 4 >Ji\j cA-T j jlii^ {Gametes ) U. r ic yiki 

« Iy5"""" li*y>-1 oU’> 

4 : ^yi l^cUl J*i jW[ 0*J\ > ,j£ tf 

* aoUI Ai^y^ll <2 jI’1-wJI y* 



4j y' *aa ,_$ -\3yJi > 0 *^ l 
C/^ j^J A>f j)i A-L-*^ * ^-oLJI JLaJ'^j liJL “y f 

. U\l oV V- j> 

* A-U^i ^ ^IaUI ^J 0 ^" A^f .jjl A-ii-i/ 

* <il JC-* - f ^2—11 jjWl <J ^AjjJljJI Aii^ 1*1 

^ ^ f;J—^ l 5 i <y>~ ^iil^ 

Jc <, yftobU l^Jj 

^jjjl A jl * Ls4sjLI! j lyt 

* OjjI^J! ^J,l A 

^ yJW *Ua* SjI© <-J-l 

;/* "J|g 2 #| *“* ^ L5 ^dl^ (Cutinized)j^f* 

r J|>JlJ(Exine) ff p^^ 

, . J AV ^T: i) , , o\,%, fcLN J 4 rjM 

ji j£-in i£_i -^> 

• "J l JLftj Lift 4^ j;/j iiCi jl 

(y 3j) ^ t ^'T -_ (! cJ-) ^ ^ ’^7 *~-s* y^ 

— ^ ■ **s *^®y = <-Liai)i u_* *^k-j. i jiS'J 

■ a-di uuuy *; 

v-ta * jj\ = j,.. 1i; £tf! i>. (4) ^j-rJr -—- j\J\ ^jU1:1 

= 1 *lji = ^ f jf ^1 j> _5*^ i yA& 


(av j£—i ) 

W J—-J' Jr* £j> '- J ^r’~ (T 6 ^ ) 

Lft 0 J-*.^> JoA AL tiXvift ij"^ ^ 

« 

^ 1 - ! - == 1 I 4- ft- (X J 

(y 3y) ^ 4 ~ (I ^) 

= i JT 4 4j ^.jti-1 gi= 

. u-diumy 

isj i< 1 = »<Cf U py) 4_>- ^ 4 ^ 

- i ti'jJai-] ^ii-1 *1jJ = wft 

1 ■ — «■ XL 1 ft^w*«j3jli ij 1 ^ lJIj 

. iL'dl 


J»IjJI Li_,—bJI j) (Intine) 
. (AV J^-) 




ddi 



r-e 


a—■&»> y U_»> ,JI jj-* 

'00:1 j} UJsB UUI ^ (a-) lAwt . jIju. U^. 

/^i u. i^i uw" ^ ( v ) tf/Vi ut. ijr-jai i jji l^ii 


4i«l^ ^01' Jj* I&jac^ d" _--V^ 1—J«iJI «d- d t Jju y 

iS ^AA^ J --Jl ;^J* A%>- ^«*-»»ll (3 

W-*^ d*>-j>4j V-^ ®j!^^ Jc 

A) j«aA- 1 i*OV j£ ^ (Jj ) ce ^\ \ 

^■Uii'i * o'l/ 0)> *-d> i > j a * i ti ^^“Oi 

Acjxil jl AiJiJl 4^5C«V^ J*)0- v .y £-ji-j jJ^lj]! <^_jji*Jl (j* «d^ 


* *0-^ £>* c?; jUt-l lJJ ill j 

^*l&i}l Ai ^d t,) *ld ^WIM a_«>- ^ olr^yJl jf\ 

5J0: I I i \y Uf « ,Jdd51 ci 1 ^ jd-Ad aJO. 1 ji'j^ lst^!. ) 

c £ jr* u*j O'-o-vvi ^ddi A.uyi A-Ud 

. Jjo ^ l$>-y*i dk jd**' Xif <j j'%*x 


^-UJlj *>L.iK3!j jLd jl*j^ ii £» v • ^UISI J> : ' 0 *\ £ 

* VrOi <*-j! Jt jr^l Jd f • dj» ^ a ^j d^J 

. jd Ja 4—Si>jj}\ £A± d*3: * r >jfc*$S\ J* Mjmiil ddll C U11\ (0 

' ij?~. ^c j j*d if'.’?-) 

A*ai-\j Jj-JSG' j J l ! •Ll'iJ. -j-i- ^jJ 1 ! ^’d l > ^_y*ij,r* ^J>> J& J* (t) 


Aj ^ iddsi' -uL^l 


4 ULil J \ * j o j x Vi* S' —" 6' : \ « v ^ 

J^" JaPj ^Uin c_Jj-»- ^‘ji VU n—**J * d Ao- Jf ^t- i»-V j j ^ J'u* 



r*a 


u .-I 


it 


.Uj r. 

'Jii!'_* 


J* 


Ua«J u 2 *- tr . <US'i 


*ti .J- * Jjs i_-l J 

1 c 


•J J 






;V 


r j t- 


J J 4£ 


-- J - 


** ^ 1 - 


- „-<j - * 

<i t>At' <U»~-. 


*u 


4^* **• 


• Ay* - -," __ ^ 




• *—‘W i —«. j<Ji*J (if) 

* ' <y dj* (t) 

*+* / = T*> 

“ O <; 3,iu*^ *Jac1 =r ^ 4 Sj^” — ii 
■ s^i^r u^~ ~ $ 4~ 


til; w y uii-= > oLaJl 

!* W ! ^ cr^UI J*aiJi J 
„ * 

A^-^j A - y? ~j ^41 oj JCL.s* Ajj-3J 


*-"*2^ s~ 0_*N> >J 1 1—i-J 

Xl'j—d 1 i-*~2 --ix 

_/~*^ ^5® j^v2i AAia__,**\j) 

. (Funicle) 


a 4 (*4^ 

j J-^M J : *j 
(Nucellus) am 4~*Ji” 
^ '\Xj>. ( AA * j) 
If jbSl jl (Integument) 
4Ja*J a 4—**jJ 15-U.li y 

A —4vr 

1*X»- aJL__v? ©Ljj A»-jj 

• (Micropyle) 



t/'ljjJl oLJl J_c 


r*n 


oU (>uUII olji .lJU IJSj a_*«J:I olrUI ola*.-j 

SJu»-l^l AaUJI oljj Ol^ Uli 4 JU-lj *Uac- V[ U O^lJf a-U«ill 

* oUllap l^it S-XjAc \ 3 Tj O^fcJi AC-Ac oljj v-Jtcj 


aU/J5 3LUV 


..* 

A 


(j) 

. A*aJ! (Chalaza) 


y-Jl Ul • ollLJi jS 'I oUaJl z£-j 

* \ j ^0 LS^ 3 oUj^ruJIj 

, (Orthotropous) “~^x*a 33 oUJI a* Ji* * (aA 

li^^U _/uJl 4 ^ A A * T l3 ^ ) ^*3^ a^i*JI «*l*JUfl talj 

Ay2~Jl 0-XS> Jf.1* AoUli OiiJl *_51c 1-\A JT/Jy-Ji! 

IjSj AjJlyajl "dirUI olrU j oLa-Jlj * (Anatropous) “aJCu.*” 

^ «t f ti * m ■ 

(Caryophyllacese) LUyjllj (Ckenopodiaceae) iu*\^\ ^dfUl j 
AJU^*jl AJ»?c^ ‘G.Ja.C^lj -Ju-jJI j_^3j lydi^jl *>LU JCSJI Ai 

Jf'jt Jj • (Campylotropous) “Xm** Jli i[ oUz-Jl 
^ A—"'Altai "^Ju^ l5 "W>\s*- <iy<—5"Ada*- j$hJ A^itJI lC 

a* <>■*» tri 5 ^' '■*• j ^„-> w ijX 1 cri s ^'i ” at”* 
jlu-Jijuj ^ VjT iJjS/i aXo^f^y $ ^ £— ^ 

fLii Am j i Aits* 4 ^ L jr jc-ax. r . a-JW J dr^' aj)* J'> 

4 li "l,y2l I L?"^ A»li-1 L$ 

^ ♦ j * /jA 4_£^51 ^y* (Sj*r d I, w y 

uli^Sc* jWj’i' j>"j 15 oy*^“'j ijLA-—u>j—yi 




(Defintive) j\ * jiUl jJLI ^SCl! i\ y ” ^u 

* ( * J ) 



(a^j;— i.) 

<3^ J <y JA ^ 

■ '>J I j* lii ^ y : “(1 -lljw 4 _Jl£ 

= u f -~ ;• 4 -r'U^V! cij 

V- — £ • ^ f-i* = u- 4 • 3* 
4 I — Jj t J& <c li ^Ul 

== -^ • ^r* — u"* 4 «IjJ j= ^ 

4 4*^ji = y 4 <jjl<jlaid — 1Sj,'^ 

* V 1 ?, ^ — V * iii**: cr^* = ^ 
= ( $1 "k\) c**" 1 ’ -= o 

• 4-.U* l^i- 


ju* J^d! Ui 

/ja V* ^La£ ^i«yaTJ j^jJI j,-* 

)J-W If^iJ ^U” / ^ II 

4i_lSsiii l^UJ C 4j j^e*- 

. (Antipodal) “ XJsi ” JU 
^ aJ^s^ll ’OlU*-'l Ll ( T ) 
^jJI jls jpliJI ^ jiJI ^JjiaJ 1 
jU^ Li. y>UI 

jj y * - «*^ jAs*> ^ 

. (Egg-apparatu 8 )“' u Jj! J ” 
L^JT^L jk&l SfokJI oJL ^ 
Ut (Synergidae) “ sjuL* M 


(Ovoim^Li, fclkll 

•P * jt ‘ %-*J LiU” jl 

( ^) (Oosphere)“ 4 .:_^Jl 

iJljJl ^a 4jaj _$Jlj 

WW A_*i jJI oUl J l^Ull 
U.I ^ Jl Ui;l ^ 

,jO S-k.t>- i J 






•VjUl U v • j a ■*•“ u^V* 0* '-"'ho-* ji»»*_ *1 : \ o A ^ 

,jr* *J <tA» (3-cJl> Oy ^ • j<Vl (J^***^ <la_**l_j) J LijUj Ljf 

• yJl (jrj-'j 44-smJl <Li..*JIj lp-ai-1*{JLl 

|V iJjifiUljJl «-»—a sl.il j ^«ai_lM ij> /jt 4 ^^f. JjUdfli nisi 1 1 \ 0 ^ ^ 

J—-^L* —j’v'j ji. > L=Lr \j ji* „ j <L_Ll j_j d^\j £ji i jlisJl 

chj-^ij ■*—ij j^S JlSoi j 1 ylti-1 j La j 1 ^ aJ ' 3 ' "* • \ T, * ^ 

^ l I <fc^D li -L^~ 4 jo j (My thy la ted Alcohol) Jd I 

w->t Uajtii ^ia*>■ <Jj J a! 1L» <*-.!jj w>^*^2^ 3 ^'W ^jA»i 

^ i3*^ J 2&Li 2»>U-J L U uJl>lcUi*A^ Jjil * v ^^ j»ii j 

OLa-Jli \ (/ * Ji jlij^ ^v-\ ItUaiwjffl £ • JS^l dlj^y* ‘V^Vi l $* LSa 

■ ‘^*** 3 '‘■*~r^ J 

: o“j'j ■ : ^-iua]l vi ^p^ji-^ ( 0 

• ijj f4Ui ( \ ) 

• <—5juL I ( X ) 

• <^' u*f (r) 

: <J»\i 3j3*L> *c*jV> u^’f (t) 

. (*ijW)\?)\ ^V'*L^' ( 1 ) 

^.-iQj* <J»yW j 5 r '-*J ! d>y? ( T ) 

• 1 L^ 3 ja 3 ^' ^3 4 ^> t ^ f j 

y ^.-^u^C' _alii a^j>- ^ 

■4]jL ^*3 ^>*j.Li ArtwJ t A^>-ljaj Aj ^\j AC ^fs^J 



j * .Ja,„> l ’ s_3 i> ^J, ’ w3 

• s~~J L^J I y yS l**-< L — \j OlcU- *-^2j **j y»**^i 

' VwT • <sj;- ^ ^ 

Jl f U“ iijJl ^i *Aj]a> L \&j*+» £ A^Uill Aj <_£XJj 

<auJl jl^ Aiys^U JjJ-I j_J Jva^J ^ A_^a..JI jJu 

IoU-I ■^■Xt>-) j<~J>j l^iJLi£ ^JaiJI a-Ub J1 \XX.£-j> (j\ ^ j 

& Jr cjmM ^Ull A+&- J aJ_^>>_^ii ^.-^-LaI] 1 

jli jZj u&*> ^5 U^iuii A^ajjJlj 4-L-Ljl JJ-i jCXp . Ajzi jJ l 
l i 1 1-Jjb « — i J Lk^-^^-l ^* 1jn^L £ a-b-lj i-Ji^ 

j ^?T ^ j j * ’hy* 2JI jt* C- aJu^JL 'iJL«b 

. “ uU^l "■ 

A^UUUJ-I j Ojfl^jil ^jLWt iljJI ji b-b- Jb-JsJ> 

lW* CS^ cT^ lM <i ( *yi £* J\^/a* j 

Silj* JT"(j 5»*lc <b-jJ>jll olyab-^li,JUjJI oU> 

wUi>-V' Cjj-u- ijd aS3j b'Uj I**-*- b^Jlj j* jJo bisjJf 

^JU>- 0 L J.C- S —jii^J J 4^I_ jjj f- Jix 

* 4 jJ' * J 1$*^ 

b* 3 V-^ ^*J IJ. J* CjrJ^ <S* oUJ 4J-I Jr \*\ 

u! . (Capsella) jt “j-\)\ ^*11 \ j 

UJli ; Jl ^ jUj£ Vjl JL^ b^t.JI 
^UL*il 4Ja-ljj C JI j^J- jll ^bj 




(V • f) (Suspensor) “1 Jul j U*>; 

ijUU <ji^a}\ i^jje Xs> i^ll <JWll*lj 

A-k»- w c ^Ol jj (Jjir ^JU-1* -SiL*^ Jl 

• ^ *^[ OJ^w (jt 

Uj5o <^-^~: *»lA—£>- <L>^Aj ^ 

<Ua-«l y kLi^- i |J^*U l f ** V* - * "^ M ■ 'y. 

iili y^i 5JUI ‘i» jS' V.T “j-AU, JiJI Uii.1 j, U 



(v JS—») 


(3^^ (i ^ v) * ^L-JbVI -«jo ^ t y ^*j ^ \ J 

•=. »> • 1_) j-&>- ■An! «UAui“l 4jli-^ % Jj * "tA —(^) 

5 « *Vj*^ J^vr-H 

• JfS—• fjj4» = J'. £ Ar. j. — (° j) f • — 

• jhi)i — j $ #_/JU- 



ru 


jji 


J\ — jdi u UriJ! 


>[. , v 1 ^ • j a Jljjui j-lA-1 oj~vjl9j j «Xi-1 1*1 * jj 

jUil >) AJjaJi Ui jl (Hypophysis) tjJL\ 

l^Utj 4*7 Wj 4**jl *Ll\ Jj* iloi J tj***. 


* • t <* l 

AJu « ^ y» 


« WoJL^ y 4 jly P* 4fl^ « ^fli ■ O* ■»■■■ L ^ ^ y) 

<JL_JL)l JjLvj 4 *a~H tiif ^3 o*\~ 0 j ft cjy» 4 -ij-iJl «j>-l»-j 3 i_jiials ia*~<»l (t^ 
Jl o^LuiU y.i ( ^ • J£J j* i j V j £* ) J«A J ^ 1 

« 1 1 jiJ 4x«^-J 'si 1 ./gi^ If i +y“ 1 ^i If • <»- JoJJ 


U UUlw J£ U*U^ Jci (fj 


>* JaaL^V, £j-LjJl Jc w* OJ^A'J 4 “^S*- L 

• 4A>»,^n J Jj _/ AA-lj ^jwiLjll o ,_£ _/ ^ji I c>**JI Jl yci-l 

(JlJ J h* y£ A-S ijj^C <^-iJl j_j 

U_J1 l^lj jtJ^Lil dlUl JWJ S^iToU a, -1 > sta 

li_^U"l (jJ-Aol ^ alji 1*1 • ajlc. 

*\£i\ li* AJLiUI a£ 11 syl UUU Ul ^ UU1 

Ai l^-JI^ ijo tiju L A/jLJI l >^i-l ^y> Jj-Xc AJlyi^ <J^I* L»j5i 1 

J.^1.5 1 < * »* >i!> - --“- sAj«p\,_ JZ- n^J - ! (_) ^ 4j yh^ j»V^- 

^11 a^IAa!! jljll ** j l?i£ 1 ^ \ U^. 

• aa-ISnT tbit ^*»i-l l^U 

lM Y ^Ui ^Ijil ^ Ujrjcj J^1 j>»U1j ^U1 j 
AilUl djJiJl j A».J) jijj ^jcj flj>!l £**j JJ j 

J^ill^olrUI ^ ^ jp l* jlxJ.* 


</■ !jjl\ olJ' ( J— e- 


r\r 


U'jir jj«^ ! \ J^" ^jaS jl» j 

^LU ol> Llil ftA . -> J(Sjjr^ V •^■jJ .flj ge*a) J 

* A-j*/c<^jJj| % i/ \^~s? La ^'~“ Lx Zn£j,z£)lx$j ^ ji~*i 

‘ ( M • t) 


4xSCjj ^jC.i-1 jrC «Ail -^j^l'-S. J 

M 

£t*«jJI 1 Jv_to j : A^UI djjdi jj X>-yj jljJl oLlzH ^jAm j 

« ( ^ \ * r 6 y ) (Perisperm) *jUl .jJ 



> r r t 


(M --) 

= * r ■* t)jj> w j( 0^u- J W J>^ 

4 zzzz ijp C = li £■ ^uJi =; O 6 oj J^JI •—1 -L*j twi) 

t , _ % w *vd^ A>* t ^ ^ v M T ,, ^ ,, ~ * 4 - A -. 3 ^ 4 — ^ 

• j_/wM liii* = 

1 > t /f. <&.. ! ■« !(*» Sjp^y 4 «*j»-•"J'-^J J Jr ^ T ^ t) 

-^y. f j • T j 1 J y»j • (jyt j, = j* f j * L* J j*v* 

* jj*^ £* eJ# '-> 

* L: u-iU * Vjr-^ ^ *jJ: 0) 




44 — ij jyi >iii 


nr 


iSjty q c 0£^) *^j» wLa>-^ Jp vU“ j 

%\*A\ dj*;^ jl- illJlj oji_/ (Jl y!‘l <q JjaS 4! ^—*4^ q* 

: SjjJl* J 

* *• * 


bi~J 

A_qJl 

** 

lx>- 

1 

\...iii,jJiJ i-iJIUM 

'ij^ti .11 qt Sjqil aJ*a! » 

. <Jap^\ 

>_i)t » 

<* 

.. ... JV_iJ! 

•* 

jJ>\ » 

1. Jl 

; 


qc- .kj^ 1 ^Ci *Axi *Cvj_,^ **-'j.\j v ^ 1 L*i 

q^ It—-il* q!jr^-Vl olTLc jj ^ci-l ^isll! q ojSC" ql^! 

• jfJi ,j? j* oij^ >JIU «.Xa q^ aU-^JI 


Jj-t^* -4 j • l** fjj—4-^1* ^*>^1 ^ v(jo*q 

j-Uj'ylji^t IJSj j\kii*ij wjLa^ii 

* 4 ^ £>A» c?:jW 1 Jdl 4?*4 <qjjlJJilj t 

( 3 ^ J JL£*** 4 ? jACj 6 JLa ^jJa-Jll jJw»- 4 >n-ii (Jl jo tdl 1 -Ub JpL* 

• (Jl 5^4)11 f-b* Lt. l^j y>- q 

oisdiq^jwdSjj^i Ut ^ 1 J*» j\i q\!j q*. ^L*aij 

<UjtqU cHJI ^ '^s *-J • dLLJlj iSJ&^j j ^ 

\j->, ^ W-* 1 * jjl»l> olijjJlj crliWij i^jjJIj jU:l oW»lT 
q jUi Ut * mj, jIjS? of j>s 1> S'ly ^4.111 jX*- yrij. 


<\\) 











ou)1). 


JaJLo jl UiL.* ul UU olrlol! <*_«Jic£ J^5/jSj 
* ^ ^ <-^A* Jj jJ? j*j j^uJJI ^ jl 

l^j y vi^iljiil t£j m ts *I *y' y jjJ*J!ji 

1*^ J?ul* * ^aI* jUI y j l^o-U-i j.» ^ 

- j ys y X&ijL* c -^ .£, i jjl) s.y^'j' oj<a y* ^ja 

^ —r^i u* jJj^ ^l ^ <3 otaj-o ^1 «wlj c^L- 

c£*^ jAjjjil 6 *Zj£V } (J>- ji J 2>~*^J t 4C*L» l* *^1 

. J&£> iSjj^ *J-} £>* 1 J* 

c^iT'-^uil" j£j i U\ Lj-li dLliilj ^kll j s*)}\ ^XJSj 

* -^J *—"U- uij J^sjJ! j^C 

i >-W-Vj jT”U5 

X-^J’ Oivl^j ?e.~*}G oj*^-' \ — * j £', ?~mil Ui> ’,* -TC^V 

~ C t ^ - J. u ^ 

S Jj (JL^l^iil 4ii C^y~ ol'-Jj JLjLa ,_^ Jc « ^jj>- j 

j V^j^sijdi I 0-*^ ^C- ^-Icij'^5 

^lc W l— <^» 1 wli.il Uw o\y '■ i«i^ \ j>S"\y j (| 

♦ L US r-lftilt .’v* jijjl* 

*- r v_ o ^ f - 

(Self- jfijijl (Pollination) ^ _iUi — © 

^ y. _(Cross-fertiIisation)i 2 U.‘l ^Lti-Vlj fertilisation) 
j»t—C \liaLl O'J oVUI ^ k_-jU<2.>-*^i A.X^ ,1)! v 3'- w ' 

» a !«y £.~\* t \c ^liU' w^ 5 *- ^ .^ » l^a^*viU Jc t_ 


a]o ^jflJI ojJ>,a]I lis ^' <jli X^J 


n© 


i -j 


i- T 


lii > 




JlE^l U_A . ^oi' \Z* \ _is yJ& ^ 2 „a .52 t-j>~ 

I 

1 ^ 

C ^ 5 ] I ^/L* (J>1 Af-O*^ IjjZ* ^j* liXv 


0> 


.**&* bl 

•sIM 

» At/V 

i 

“^1”^ 


A^b^ ®^ajAJ ^y* 4 dr 4 jjb jr*^^ j^f bi_j 

<^yil 0 j ~JU jl All Jc (Self-pollinated) “tcJcII 
^-liJji oAA jt7 S^AjJJ <JLi a!U- 1 a-AA ( ^5 oU o i/ J*j t \+ U-lfii 

. (Cross-pollinated) ^ILJb- IstiAr w 


-1 « 

A 


js^» j)i aJLJ-I /jp- Ja.-—' Jaj jJ t-i^ ^*\" j| jc 

* 11 fr 

^ , ** k i. b 11 ..a > 1^ /* 1 -v % . s» , ? 1 * %l i l a I i 


c-jI—A-~ b ^ Olrl*d] v-Aya^-f y^jjp bl 

t (Close-fertilised) f A^Ua^l 4 ^ I \yJ’ J\ (Self-fertilised) 
J 1 !(Cross-fertilisation) “ ^j* 1*1 

tSJ^ V*J W-J Atilll l^s jjC 

o a^V 1 -- 4 xjjirLJ! j*S' I ^ ^LAJI s-l *ac-\ jl ^ c ^ 

j\ s* . A^Ajll oA'UI ^ able J^l* jA JUi t-tL-ya^^l jl J&i 

L-^Uj bb llyiA-l y-^yaA AtfCild) jl_Aj*^l ob Ol'UI * J * b-W 

i^"jA »—AJJtJ Uilt 4 djIaj! VI* 

j* U;.Cb-u of aaJjII olk^H 0J.1 jdj jijJI l^L-2^^1 
n—^ 1 »w»jUjl C~b Jij IkU- lLa>-i t^yik. t £ I Aj^ jhjji oL'LJI 

OjtVO UaU l^ilr jUjSfl O^niJ jj>_ j* rjJI oCJI 







OUI )- a 


rn 


JS'[)j\aj)1\ ^j/l J1 Jy-tj ijjilj j 

. JIJ OUJ-VI j* J^SS- Jll 

1 |aA *"X«— -nAjIs 4 *o^», la . 1 1 l—^w-* ^~i. t ^ 

: ij\ l* 1^*1 J[^ JaU^\ twjUai-'yi 

6 ' ** 6 ^) Ule (Diclinous) cr J^Uj^L*jlajV^ 6 f (\) 

^<0*^*4 jUj ! 3 6 j^j 4*>»_j!jjijI l^b!^ 
3 c 4jib^ o\rUi jt cjjl'ij j jXya}\j t-j^l ij 1 $ oLJI 

• \^jhyG.lLd\j 3 

O-ktftlil jUj^l 3 Vlj '^v*) *^l i—^jljrill Ob! b/l jl ^f) 
l^l v_Ju)t? ^sm IfJajo'SjjUi* (Monoclinons) 

* -U»-^ 3 

* (Dicliogamous) 

\f^A ^ JjJI dlk <j\ (Protandrous) M\ (^) 

l^Jt« ^Lygj 3 ^'“*‘ 4 ^ 661 (Ja# .jC-jJ 

U-U 6^6 JjJ! <y*j (Protogynous) ^Ldi a^6* jUj^l (f) 

* l^U)jJydJ 6 l <J-j ^UU! JLii^bl 

jj6 \j J^illj jLc- t_f-» l*is>- «/&£==» <Li j»>iir_jjrJI 

6 UJIj (Umbelliferae) -6*^61 \Lya61 Jle* ^jAJLlij 
S^fcjll j-UAJl <j\ . (Labiatae) 4; _>6Jlj 

Jjlbl Jj> j/C \4>-UJ 6b! I,/ 2 - 1 j*—^>\ ®,/Ai d?* 

* 61 J-» 


rw 


jJtjjl - UJl J-a-sfl 


>j1 -dbl Jj^lpA r^*' ep=p jiAjV' bl 

oA— a J • oljpl JU ! aL-J ^-Udl 

^JJI jp l^Tp o^j J-# ^ c-*?c^r Ai op jUj! aS^u ^ ^-LU 

. ii!l 2U\r l^rUj 

(Homogamous) 3L*U^p pJJ o-udl olrUI p* j (f) 

^-jdlj iJJlU C/ 0 —*JI 0_pj’ A*-lj *A-9j (J lp/T j? Jl ^\ 

^alljl a! pl^ JUaI Oj$C UfOa*» jl 

* 

Jl t-QilQz. -j \ 4^LfiJJ o_y^j L* oaIj Ld ^ .^ -4 f £ J 

* Ip O* (jj)l V*JI cP 

A) aJaII iljsdl 3£i U ^liill <—>^»>- ol L_c — £-IaJU! jJaj 

* L^:P Jp ®^j J S^Aj ^ Ip o' 
tfLII cdjt—^ IjSj j^Jallj £#^jI)I Oj->- -uA (JJ>-*^I J> 

^UUl J 3 ^ Jl J*\>*ll jp jC^j j&U (Jl olSU qUUI Jj& 

: cs* v*-> Jl <y 

• 0 ) 

• 01^1 (r) 

^Jl *la—*lj> LkU- Up ^ilr Jl jUj^l c _ 5 *—o>_* 

J' jUj^i U\i (Wind-pollinated) jt (Anemopliiious) 
(Entomophilous) “^Jd \opU Ak^Jp «pj| 

^ •>* ^pll ^-?4 j Ojj jl** A5j (Insect-poliinated) j\ 

‘-r'^ (Pi? «—>Ua*-Vl Aj P>- £«pJI AjJ to-j wUai-VI 




ru 


<j* &\jlL\j £Ji iUJsj of |v4& d\ 

» 7«Jskil Al« Aya J I (j ^Jil v^Vyaj^-^ (3 

Jij*J[? jt*'-^ ^ J\ jJa^_^lj> UjUjl £tilul ^il otUI .Vj 

^ . j * j£Sj oU^sb^I J^j (Dock) 


>\a*jjf)i ^ 4 U> a^a»U->j<c ajU)!^ S/U^>C-*tLJl fijj* jUjlj 

s-iU ^l* 4?ck^j Lu- SyIji V^ti) u-jU t (Nectar) “ijf'j” t-A 
jJJJI ^—-dl ^Jc. 4 )^ ^Jr^* _p~^ ij* J^'ij 

ot*^-* 4***A j 'lAc^ &j\S~ ^ ‘^ } i i^JiiJli I^jC’ 1 ' L.* ] Ji . 

^*aJdl "kt O'i «J Hall <-j j*>- 

A^ls C 0_j^ : *,"—*» * l t.sL_*ll ;3 ®*X^ jp—Aj 

(j Jj \--jaj t < 3:>-J' 1 jj^? ^ U^At -wy ^a*}i 

Jili ^-U»l ^ U . v#.j' O* J-i ‘b^ > A , x t <c M-C. ” 
<j\*dl UAcLa £j) SaU)] <j Ipek— t £&|\ 2—^1J SjlJ 

1/^gJ a/i>^ jLfcJ*yl#-XA ^-L*J • V^*l 

<u U-jJ^uL*! l;L-l ^Aldi 




c-AaHj t j*jL-xi^i ^jb jt— j^X-\ ^\j 

Ji ^jj kJ-\jj oj J U yi UjpJ- c s3^ J 3 , .^ 

* ^j‘Jl j/^S. o-Xfc 4il 


jJ ^.1 — Oj _ill i V^j ^ 1 


A ly2Al Oi-t" l* ( - £“^*-«'_^ 

L/* <$* ii C Jh^ ^ “S^J' jW)^ ^ ^ '* 

cAlwiJ 5j^yaJL* jtf- ^*-^> Ip-ln^^J,' 1 'p*^ e-l^l Oj*Cj 

jt Jaii-^l ^iitll viAijj UjjJ,' 

vjlwitfl A«_J! a)u Ull 2t\ j 3 A_Jl (Sj*0jfi 

jIaj^/1 ^baL) ^3Laj \iA l pA jCS^_$ * Ajjluit j 1—a) AnjbJI O^— 
cMj$\ «Jbli Jvx j>ij jiyi Jlj*iTj j^Jl jf jt L"U 

^ Vl LjJI J>^l V k * tya i j j5 ^1*^1*)I A—-- 

C 4)4 jk i«Jlj ^ J*H J,\j Lr^ j$€Cj\j?*>- 

^ ijr* j.? jl •+» 0 j\ 

• lf*L«>“tt ^iiUl J^>-Ji jjc- j 1 ^*^ frbi! jlfcj*^ oA* ^Jkt« ^ 

kl-ii&l ij\i If*—A—*dU* iki^ JjjbJI ^ -j jC jl cJUMj 
^essi^ f , <V*ju^ •*» Jyii- l 


£ A’ 


4T ikiJl aJL-A C»—* i.£/4 

lil VAl > ) X) 

r mf' J " -’-* >■" «y 

(n^) ■ r LilA^>-;^jj 

*A-== ^ ; (t) ^Jipj.^U^j (^) (Lamium album) 

” ^ ^ = Jj- {-*. = - 5 Ue „ ^ fc , 

* ^ 3fJ\ o&a = ^ t j* 5JiW ^ c> ' ^ / 


f pf/'h r 

^' r>-s 

< ^ r JS—t) 




rr 


^4* ULU ^ ^ OjM <j 

I ^ ^ a i'i A* 1^ 4 ^lall 4 **Um^_ ol Jy* IfS^yO ^UAll 

o«Aa a]^&JI *1 i 1 ljl_j * ^Ja* «11 ddcli -LJX- l)Kv* ^Lt 

c$v-* *kr ^ -H 6 £_d'a* (a-) JZJI Ulll Jc cJ m —> v*jN 

'"^ ^~— 1 C 3 d_yjl Ai^wl iS ty** lj xt3> ^ IZ 

Lull Allll o^ 5jj>-jil (dJU) ii jdll dk^ j[ lf*^> jli 4*y 

oli £ l* AiL«<* d]^dll /jC iJ-XU ^~j> ol d[j • jjj£~> 

d)Jd I 4 *..- ij*** 4 Ia^c r-UU'lj iS-J^ i^-Aj dJU-J \.Si Ai<9»Jl 

^IzUL l^.4>*vj^ j&*i aa>-IIj aJisbJI oJU^l talj • .iaiZ-l ^lalll oa£- ^aII 
L*^ *•• Ai)\? 4 O^A^l 3-^* Z*P l? iy0* 

AAj9 Ov*^ J^Ol l^»L«>-1 iQ»*»jJ Jll Ia>SJ V--»l ZJl 

dX'd ^ 3j3 4 ^0-y\ J^'" L)l *^ a ^ 1 ^ l^U djjxTl 

^1 iJ J.. J^\ f-^i- 1 ^C- AC^^i?^.* ( j^~vJ l ^jA Aii»- di La j! 

* ® (r/ ^ j d'' 1 O'* cr^ <3j*-3 dl O^ j3LJ-\ j\J^> ?&£ 


^J\j J yt& (Zygomorphic) ^>\J\ ;x^J\ jUj^fl *_J'ij 

aJZ— 1JaiZ-^ ^.Zdl i^LijX»- A./* Ij \^oji* Lj^c- 

1^-9 d-**d» a ^ B (j^ jd5j « ol 

Ojjlili j aU* b J> v ii urt* ^ ^ 

* liiJJa> Ld dij 

c/-?Jl dJ^J jIaj^I ^y» jlS^A) I Z? 14 ^ l 

4 0^^-^ J ^ 4 2^" J* j Jd Sj^ls^djC' jt U[ 



rr\ 


jjKp'i - Oj jLili Jwail 1 


^I!_j & t. " iJaL^t Jaii-i L»l>* •_»-•,'* L a Ito/it l)1# 

UJiTj c '*yl2j i JjAjj'i ti • 1x9 l) Wj£i' 4 xJ. ! &Jly» 

* £j\j^X-\ l^xi j-U- 1 ^Jjll (J1 <J jl ^Pl W iolc J1 

(Phaseoltu V ulgaris) (U^Ul/) >*zaJ I J^jll^jUljUjt : 

v ‘ y jC.S*j * Jaii-1 ^jC L-*ai u*)u» Ijl l^ls ,jL>-jJlj 

^dldJ 4 ]<L J aJL>- 

Sjjlfil j r-Ui!l l^Ljli ?c-fti:ll |jc& \jl 

. jc j*>L>T j ^*jjl j Li 


ij/J'j J^*l jUj «.4t*-ij -I'-UJl— ^_.auii a*€-)\ j.*jVf' a*!. 4*-l : \“V ■£• 

* J<—ii 

* a^Uill jl-Ui Ji>-V (^) 

* *Lrr **JJ lJjIL (f) 

• ^jjU j* ^Ul\ Jlii^l ^U*. ^tJI (f) 

* *£-\J\ oluii (j) 

; C>\_,JJ~\ <18-lj) r»alT J)l i-' VI jUjV ! l [ _ >< ai-l : \ \ x ir 

i^^Ji g\j\j J ,*!\j \j (Carnation) J*yiJy ^kJ\j J-\^X\ 

a**-- 11 Jjsb ^Cilj Jiii'ij <ul! 1 j* 

*-i* j* v;^ ^*y j! j* ^,^1 

• -k*~Vj i*j< j* 

tM^ ** *jjj? Aii i3u orij\ ? ^ ^j-JL a .L ( r) 

• M 4^^>. w ^'iLJLf OvU! *lv\ j jl J a j.\ j\ I^j\ ^Jc" 

*?J> ^yf-J o'^»- OtAJl 0j.C U I^iSS 

•jy' ^L)a jJ?3 u4»j Lr 







rrr 


o\ l^lc 1 iu»U-ijLa \ilU(j^ ( T* ) 

* djjll vA J AyA^-l c/* Vj! OlS^ lii U 

* tt^dfiJi *tUc»>»<«a« UTJ - ^' aU^-'^aj Cji__ r lA-i wi!j ( J ) 

(Hybridisation)^^)! c (Sexua 1 affinity)^jljdl AcljJl — ^ 
i-LU! 30 \jip v^^ait AA 1 Cj-Ui V — (Hybrids) ^Llj 

4 jjj!^)i aaAI A^iJI ^JLJ^I^jj ^UJill <*>■ 3* 4 i^"j)! 

^ jj>. Or j»Sfl 0£ ^jI? ^1>' jt M-j' *^ 6* ■* ^ Jj 

. OaJJl LaJu- 

oL'Ui 4^/a** dlSjl^f 3IJJI ulsf"j! 4it 

d 3* 3 ^U! jl Jc (Jjg ij!i 4 ~*A* 

V* j *yrj^ (jkJ O ' 4 AaJ'i J 

■t t 

• old! l5 j! ^Ul)! 

oirldl^y* a>jMjA l>^Ud y> ^Ua.^-Nl dl S.iL-*Jli AA 3^ tAA*j 
o^‘ ^j^WlSaJlj (O^C)iS^ l^uT* li'A^-1 ^a*u ^ ■ J £- 4 jAA! 

* liilk* OA^^f oAlj 

>T OU oUO 3& l* OlA ^Ifil jy&* dAi> 

.^ 4 5 ,*>-Ui *^Oj \j 1 t-lc! j^~ <Aj>**^ u<a* ti 

A j.aN. ,3 Adl^J! plod! 4^! ^-**A! 3* ij^i dl ^al —tA O^A djkl 

<— 3 l£fW ^aJ! Aat**il ^a* dl 3! ^ 

djO j &>T Lu- Alo* dl ^ a * ) . 3 jfk 4it Jf . 0-UD1 

34 olrUI y*** 3* ^*dl aAI SaLA! 


nr 




1JU t j oaii CTi & Uli . U» V" 

Ol \ ji lSjj\ • '<t 1-b- l-A— <m _}\ 

l^JlA) ^rJU* ^A][ydl l^A i-1 I /O -J/loll U ijLjSi L )^S 

* u^**t <i 

J^l jJ /0 ^ ( 3 ^ ^ L?! jl/ aW^ l^yO.->-\ OA<lj 

* A^-l^ ^y* 4j«iLx* OO^L- ^ Lio" 

Sjjtl jjj^ tj* lA»Ac ^ZXijjF Jaii- c_j1^i>-I JS"^ *(j^U-S jJJli 

Ol A 9’} Al>j 4j\Jk) j 6jfi \f%C' V 4j jA ^ui \ ^G 

£l^U c£/J1*3^*Ij^ii-I oUjaii^l O^ 4 A»-lj fyi.y* ;Jf^ 

>l*a>-^/l jtt 4__Jcj * Uab- l>ly2>-i o^Ul O L-^-lya>-l 
Jufijillj j-Udlj C-iMjjwuJIj 3i!bt j JaLUl 

^ ^aU-I ijjJb • Ajji iS^Ji OOtLJl ^j» Ia^gj 

<C JaU ,^*0 A*-lj £jj ^ Oyd^L* jl o^h— > ) JaiJ^i 

ofi 01 SaUIj (Variety-hybrids)"*^ L£” j|(Cross breeds) 

: *J1 oUJl A-iwaJl ( y?e^JU 

^ 1 Uj j^y * J 4 4c!)U> XilJ /S' 1 jjs} jl ( ^ 

* •j^TVbjl* oaUI 3 Ijliiai jl taUi*l 

jS"\ ljUjt ij SjC* (/ >i/ j • l^J ^y* bji OjC o! ( Y ) 

* ^ o 4 


wilJl ^ -a 


m 

ajl*)l ajjlj Aj li jjjJl r-Lj^l ajf O^S 

£ejiL ‘kSCc ^ Vt*l ®y*J J* J &jj JUj JjJ 

Vr OJ* 1 ^a! ~ _J ^J A^llit l^aJU*- (_£J**1 5.yfcj ±-/> -i 

ouJI .y y^U- Cffy y ^Ua^-i ^-U^oi jlS^liJ U 

* ^ J J--H jU^A d& U.U y U * ^ J, j-Wf 

v • y Aak^- £-1jil y Jai^ k-Aya^-\ (^IjjAs- J^t ^5^ AjiA iiljbj 
(Black Berry^jT*>Uij (Baspberry) ^jJ\)\a*jSj ^olrUI 
^\y^j (a>jU^j*) dll—£>11 y a— a k tf> ^jyl os J ^4j*il Cf*J 

j (Dianthus) Jiyjlj- (Pelargonium) ^ jAyrj^ y JJS 
oVUi y Uye j*_Jl5j (Gladiolus) (Viola) 

ay_ £* y I ^ '^y i Ay>*yJJ Jai>-^ «._jLs<a>- 

\a_a Ai jis (Hybridisation) olUl y 

O-y" lJU-lj La»- *aT ikhsll (Hybrids) ^yeAV” 

"^jJ-iy^^^jtUlj^^Species-bybrids^A^j; L£ w kb-l5bjiH 
(Bigeneric-hybrids) 1I yaU^jl (Genus-hybrids) 

JaLkl cylyap-*^ y ^_iyjVj . A/ikiS- Am\« \ 4j jl y jll 

o Xs>y *y Aij ^li aaLa o^l*3 j \y lik*l ^ y oVUJl y> 
fAy^\ jl ajUiij Uyc <J>\ {j-'Lilt 'jjli 'A X^y ytll J> 

• V^*T JlH. l/* U^°. O* V^*i 


(J —\* U1 y l jJVsA j! i ^ 0 fiXlai\j 
(Iridacese; 3Ju-^JI a5^1i \lfL_Jl j J.\!o x* U — J\j 

, (Scropiiulariacese) <\?U)I j 



A^ulyaJI \lj*Ull l« I 



£LJI JC j*]*. 



W L? J 1 


-L**a v**j\ y^ olf lil JkJ^ jJ! j’jiUl ^ U 

^1/-^ Xj 9 ^ I wJLJI J i j-*jl ^ 




: ap jil jy a»>a 3 - Jil U>" Jf j cqwwU ( r ) 

^il)1 <wii) 4 jL*X tL>-jVrijl 

jA ^ ^ jrk’ l lII «5*M *ic. 

ljJ»c <Jilj U^" ^UiJI <~>y>- j/C" j| joL_*)li 'jjJ'.J bW3l 

OV* '>LU jl UiS"*jj-^)l aU1S^>c oLa-J! j_^sJJ 4 j j)l ij L_ 

• oV^i ^ ^1/uJI J! Ul>dl i/JJI 

jjJj j5^t j/i jl s^ajJI ^ AijlW *\>^flj cold I j 5 jU) 1 (f ) 
oUy^jl 4j«j jL^jSlI £\j±j\ u^v j ( j « ^ji^Il j L^u 

* * jJ j l^ 


4 i>UI J_o 



ojaF* y\J>\ Jjj ^jS, (J ( t ) 

a ,,-j Ul a — ■-£*' jjC llal?- 

J I CL^^>- ^j- a l^* U2-viP .. ^ ‘J ) j?s)‘_j * j-/ j I • 1 \..k^i'S_4 ^*2 aJ 

» IJ (jrVi Us2~*jJ I As*- U.^; I^.. 4 -^~J' a^jjljl Aijjllj j}LJ!j 


?*:_,iiJh!! t.zu\» Jl 4» j-01 jj UsAa> L jl -■v—^UI jl.jjN l.«l? 

dlj JKC V-J jj{ : _l^\i jl>\) j JsilJ~! Jl! (jjIA)! 

JlIjSl 4 j Uj ^ \syaj*.) <C**A j * Ijj—.j"""Is jLs*- I j | JLJ y l ^ 4 

all 1 1^2.51) j l> ljU.* 4.-a i cI yi j ^ a A—£> ^* 2 a' Aa -.A A>a- j 1 j. .w>a] ! 

jl jj!.3_4 « Xp. IaA- A-slp'J 3 I iA^4 4/ J^j^l AA-jAP 4A /iw-A- lp.4 _/w' 4 

t “j Ij. .ya (j \ij Ju^i lj ^Jl A-C-Psil ^ j 1.4 |j4a.) 0 lj ciAj /j&- 

* cAA’j 1 ^ cp ' Ap-js ^ aAA>- 

OlT0'iS ' _C A IA& Jvs 1 oj l jCC—a aJAall ^ ^rtsn^ll ijjSa ( © J 

Y 5^1 y°Wl ('_~jj>-T cIAIv*-*' 3 „-J> *^j- 4 ( ! j 

* A-lj j4i t) ^ yA-.lli ^ 1 VjJ 1 ^ J J.) J 

« 4) jb,;li 4 j4 j (jA -X? V jl^i ^_Jcl jj 

C> t C- ? 

-Wi 4Ui 4.,_ vaA jl Jp*)U- l jJ Ijasl AiJ 

Veil-' " ^»- 

r Jj. 

4 ! I IAa cJD jl l« ■>. a^o'. v j ^4 jc j v JI ^r a _/0 I y ^Cj^,' 

l '*“" tut* 

• J jjfc- U| j 1 ,! lil 

4j til I ^j* 4 J0>~ U r-ljill ^Ptisi Ab j--'.-'. _? 

J _A V (P i dLvspI A" I ■'-,A“ j—A>1 , \* *1 4~ a ' L_4sj! i *,4 Aa- X: C_u ! 

A,iiiXA..4 lAA j.-* 'i* 4r jA'I • 4J J *>*lLf 




rrv 




u* Ua-*j JjJU- Aiiill J»U (Derivative Hybrids) 
jjjJi tjt j .(^uU y* ijb ^ >5^ I CJf^i 

4*jj]l c)l> A««Jt>‘ w>*^l ^US bj^a ^gji» ftA* A*jL A*~m\ 

• V ^ jtfl t ^lai ^ Ji-i c Jy\ *o" %m 

A_****U^1 jt AauJJl *^«***J! <—■ ^J+Ai 

o^.-* ^ /y 

ijjjl J,t)Ul J'* <sA £A yjU1 ' crA' 1 

* ^£jjl AjjA^ aA»j i»l“ Aa)\i£ li> J*-T 

ol'Lj Je JydJ jCl a_ h Ja}\ (Txispecific Hybrids) 

aA* Ji* A jij * jS" I j\ A_*j jl jl ^\y I 4 j*j£ oLa_** l^i 

» ^jP I^Jsjv (,_i^rU»-*ill aJo-Lt Alai^l ol*l«JI 


^ : otljJl 3 J& — (^Lyall £tJik]1 

^oUJi ^ ^ IjLcl V J\ jUiUb ^\j ty k\j 
jjc Oj^>-1 j ^UjJl y* A vA'Pjj Ijl LpL*» UaU- UbJiir ^al" jl 
cJycLi aJ j_^”V ai*JI y *_yi jlji 3 j\ 3 j^j 1 ^ 

* d J^S' A^iJII 

U»>*» ,j* ol^i Ak_^ljj jUjV^ >r--Lv* J1 JiA aJLjJI ^ 

Aidsi. jl ( Pampas Grass) ^Ul a1j£». y _^ aJj j jl JU*I 

. S/U** ^ »~^ t>* 

Al SA»«dl jUj^fl ot‘LJI ^y* b^/cj \j ^bl^all 3 J 

Aii J? ^f3j LLUUjy ^UUI y) ol'UI J5C 





rrA 


J^l v— aJsl—/,* ^UM jt 

^UaJI ^eJ&J j* Jc ^lilJl/j* Aibf ijttj SU^ill £4ejf 

AcLJl f-llae- A^Uj j jUj^l j^5" \y» r-lil!^ *gl v p t 

* uliSj J jV.il jUj^l ^L* < j~+-*~ ^ AA*L* jl 

aALlJI jUj^ * ikiSr ^vU^i jUj^l jJ sj ii* <*- ^JaJI jj 

ciixll ^«u<*c ^4 y ^i L’U-1 

J A* S^*j £—**/ j! l^ilr Jj^aiil A__X jb\ jU^*L» 

jJ? 3 * jl Wjtfj Jlj*“^l a X* j a aJ : dii^ ii/Tj 

_^l Sli^L_**** ^UUl jjC? Jj>* (^***1 ^Xi®>l ^JU- J ■JjJ-l 

« jUit^l a 11»- j j^Cr jl <—*4 j ■aS^m' 


Cjj otUl jj* jj\«,tfU- Cff'y jl { j^’^ O'^'" jl XvA^-l A) jl 
J j <u>-4^-wi l_w JiT 1 y 4'/4. jl w-^ j^ol 

Ul ^JJl oUl ^y. L_£ j£5""l jl o^ a j 4^*"^ <, ‘^’ 

jfc^U y-ulll cJl J^L jl A* 1 ”..-? JJ3^1 jl 

aJu <>U Js»^>-1 aJjI^ Ji aVj it jl -ilj^ ^Xll olJi 

L W^IsJaT jX j iwijAj l^.»u>j*J *;>jlj$ i£+f- <j* UjUjl 

<ji!o .jc- XXsfjtjj jl i jlftj^l a As* C*lf Ul l* 

Aril IjSj ^I aIjI J|~A^ l* -UC- ^ri/Ull ]za AJ^* ‘*^*4 
* X+.JjZ£ SXls A^ljX jli * r-Uil' A.C- Ailjlj Jij^l (^^l) 


A<>jJ^j| XJfj CA^AjJl ^wli.1 ijA ^UJjl JUaI—*1 sJAi^lilj 

lil oUjX SlLwJ ^Xi! AxlaX ^kjj >fc^*A“ Jlj>-Sfl JeA.js 





m 

y*a.A^ ^Li: ':i'j • A--A*i 

(Jr li j*—B\ Ul Ijli l*. ( ^2jti La^sV^ j** — ' J J| Ul* 

s^_aU^- aJjuJI Jali^l a£ ^UvS-iTj 

c£>£ <Jr* l 3-4 ^*$3 ^Uai ^ i^Jtijpj l^U aJL_JI t-j>-i jU J! 

! ^ y£> i /* b iS^Jp AJL jhi\\j « U Jj>- ^1 A> lj J 

s_^ JJjjUaM** 0^' ul j]/ Jjfl Vji i ( ^ ) 

ti* ^S~* 4^ Ul lI“T^ j| Ia— a 

jl c£^- £tJiiJ! ^i^liJb Us 

« y\ ^jll Aja-^l j» 

£*43 jUjt^J Jli-I ^Ai^^Uj SJj-\c jUj*yl ubiS^UIj 

t£^ ij>‘ (Jl>* JUI Uli iaiis <jk*Vj^ «A»-'ij l^U Uala£ jl 

• IU i, ^*jC?ll j A^a£ aJesJUb^I ojybjh 

o^>- aLu—-**1^> a»a__*#^I (JjIj ^e*#! ^ y ) 

‘-^■^ U’Vr W^r^“ Ur 4 '* j\ ^3^- 

^21 >■ O^UJ! y y a C-l^blj jUUj vi! l^p-li! jj£& 

. AjijTjI <U~x«jl jO^I ^Ji ^Jjl ilUj jiji u aa£ > 

U*^“ S - ^ ^ *~>-jWI O^'il aI'IjI (^1 dJL-* A-LP Jl*j j 

J** 0 a 4 cr?" ^ ^ jb?^l j! 

^ 5r > ^ 4^ ^ -v^jl jj^ Jytj yi ol^l 
4 lf»a- X& J-J U^ «£^lr j\ {juy* SjUJI tj tJji£*J 




oUl jUjl iiJl <>^\ Jjli ^Uli jfe^lil ( y *) 

X*sJii Jc <^iLL did) Am j Jj^aii) JaU!. a i>m 

y* jS"* Id 4 Ja —»d^*) I^ Ia ) tAaIII o 

d?* l**dT" c—*£Aj) Ai ^-AaM a^) a^.*^ d)ijCr <j) 1 . -d oAa 

• 4-i U v_i-*aj)l Jj~*w I^iJjjJI 

jUjl dr* jud lc~>- 4 jA—**^1 oa^-Ij JsLo-*y' ld_* Id) L»ti 
^— f J *4 J>j*aiLLl dalJA \ dAjAa- jS"*!^ <1)1 *—Jc 

* olydd-1 j ^j]l ^liJ IfJI Aj 


dr* O*^ *-5 ^ ^aIJI djj»W A—aj j (0 

^J>vC . jiH j buJ J jjJl c_->La >-1 cl Jj>- Jai^j Jjjj!) 

jW *i/1 c_. 2 * ^VaIIT JjjdL? ijj^-d 0 *a^:Aj!j)j ( j*jS3 X^jl 

yjf ^2 -''j’ »yad *ttl 0ij>-j' dl 

. JUijrUUjI ltUI 


l 3 ’ A ^l lJ’A* 

aJjcII Xljjll as 1> 

(MENDIALIAN LAWS OF INHERITANCE.) 


JUt>- >_.<jW*. ^Lill A ) A • • -c-* jUi'bJl — A 

JUa>- jc-j dAk"LJ! dr* dr* SaIjI-aAI Js^U-'yl l£1 ,^^1^11 
ULllj (Gregor Johann Mendel) Jaa* jU y-yyzj*: cS-^ Ajj 



oUl jUjl iiJl <>^\ Jjli ^Uli jfe^lil ( y *) 

X*sJii Jc <^iLL did) Am j Jj^aii) JaU!. a i>m 

y* jS"* Id 4 Ja —»d^*) I^ Ia ) tAaIII o 

d?* l**dT" c—*£Aj) Ai ^-AaM a^) a^.*^ d)ijCr <j) 1 . -d oAa 

• 4-i U v_i-*aj)l Jj~*w I^iJjjJI 

jUjl dr* jud lc~>- 4 jA—**^1 oa^-Ij JsLo-*y' ld_* Id) L»ti 
^— f J *4 J>j*aiLLl dalJA \ dAjAa- jS"*!^ <1)1 *—Jc 
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e4*lO jjCf J i jjJJ j % J— J*i\ {f Jj\ ^li zajS~ i 

jjjj oL y- jUj*iflj ijljjVb tij*jlj ijUs ciili 

* k-bjJV 

ol'Ui jil otLJI ^)l a ^»lbi ole yaJIS ji 
^41'^ uLi^l ut? oUV! (^J Aijl 
CJf'Li 4?UJl iLt- V_>lj * ^Uslll oWjbl «lu ol-ul 

* olijil oAa 


^ i- 


m 


jli J§CJl l* A_'^p kzjj\' - 4L*li je- >L-^aij 

U^Ju j i!i*>-t* 4C-\i)1 I^aj :**1^4 ^L** 2jL* 

«* •* *" ** 

jl ,4 J l «U3lJI If-1^1 aU 1 ^.1/ 

jjOl JjjUi tatj tlfO^lySj! \^lLy2J ^ tf-J-Ai j\ jljljt 

* 1-AA /j* ii^ 1^3 A>-jJ^*w£ I If- s_jJi«^ 

►« *" 

(Sports) ^yi\ <JLJ^\ — y 

^c>~ 1^ta*i L^t*> lf-Xx) 4--*A t»!I« J ta' .^Ic a-.}_^U ^p\ (j| 

jj) (jr« u* 2 **. y 4 ‘4-^ k_iX5cJ 

(jr* j ii^^*. 4*1 J, c * tajtatj tajUjlj Vl^ 

w-ArtaJl <_/**> J« oJ^>-jil ^14) uT\>L>- 1 jk^Jlj Jjji-l cAU 

S.lj3^U j\* AliUI T-'^iJI /jp <^_iJu^ U-i^3 UJ^o J j£ U 

<^ta y**-' ^ i Jj t - 1 ' 1 ^ ^ • La 5" l? y 1 ^! otaJl Js 

ji&" i jjsC”A >t j> uy- jyy ^iiScJ 

\jtj\ 1 ijlsl i>^*ll j ^ ^>41 J_4L4! j USj c (Nectarine) 

C f, £, 

■I ^! /jp A^k*9 J jA*e\ U-jj 4 j 1 ~U»-J Jj£l 


V 

> 


(Bud-V ariation/ f ^>SI JUill^jL^IIJU 

dttr J pjJI IJu ci^Ua UyTfj (Sporting) ^jJI" j\ 
jjitj \x>- "4^ J& tax* 2kcJj>j}l <jj£- (j cjITJ jM olrtaJi v • y * 
litJuirjii j _ / kc <z-jlrtaJ! o/: U 

* l^Xa* Uwiil /»y 


^ 'AaJ'y 5C“ jC' ('Sports) iUl 'JL JJij 




- v-A'J* -*■*> '^ia- j* JU 
* Xia-'X^> jl Jil'lj ^-U)l 

A*\«J l_.ftX ya . ~l l i_ibwy^^l £jA jtSj 

(j^yrS^^j J— fl; ^ -ijjjJI^ > LJ jUjl 


jl^^l Iftytcj »_j'u^a-A-uaJ 1 ! JiS^_JU JT <Zj wd 4_ SL> j]ai\ rt- \ y . I 




• 1 ■ - 1 ! „ i , i ! 

*.*& \J- AJl t>-! s_J^>Jui.l 'Jpi yvjt? 

*** ^ 


iAU 


lIjjA^- J?nJj ^<^>11 

Owi|i-^ 4^l^>-j| ASll^l j! JiA® • i-L*’ ^)^ii <«d\Sj 

<^>JJ ^ J djlll 0^3 *«I->ljjjll (J/U ♦L-vl^j AOj 3 olijj 

yl^*laJ \j'l £ 1 jl SjJi-i 4_^ij>"jl Ou_,0 

* olijj ^ ol'L^ 


* A* j..xL_Jl ol“Ul ^ ^a.Vi.-^gX — yp 

«^j\a£l * (Seminal Sports) \ jjJ 1 ilyJ) ( 1 ) 

aJjLLI l^ojX j «_aJUielli xjoli l^pljJ I J$" j aJ- 1 ji* ^r* 

4JVU jJ y fill (—£ l.i (J^$ olrU gi“ *>£• JjXii j jj? 

A j>-Llii JS’" jt“ J2>\i U^jrjc (j cf^J 

jfc" { C j Ail (^1 Jaia j*J>* jJ>C A_JS • oj^j^ &Cj* 

* 1^4^ <j jt ■J-.-l'LJl tVjs-1 ^ U^jjc j\ jUl jl XijjJI J^—-* j W 

jp *4^0 i—jl ^ ^Aaj 

c\r) 






1 




r i n 


U L->*y jj 1 J^kJI jJUi (yj Jji til'! : t-illo JLi* •, 


L> * •*' 




4 ;Nj 


jjadlj I^S.-J-- i ' *, b' /'■.•.^■,.'.v, I j'L, i *\J b*^** L*»jJ ’ r 4 / 

“ " '-J'. " 

SaWI (J ^ <k—ollLv 1 - Ji li ;X ,jt> jiJX^ jl . AJoikJI 

olruJLy iJoAc Sj •<£ X* 1 Ail* '> 6 * LuX^ulX? 

4 M * “ ^*> J * 

«. £. ^ 

fl ! w Vi’^” \:\s 0 ^'** i A& : 


L>i?,J>- **£a> ijj Uk'* 1 1 \& ^Vs>* L Is^rl-w^' , JI 

W-' -• ■>■ V.*» ■* *- 




»(Seminal Sport) ff ^ jjl *.Ui” ji X? r J ^ JJ 

w_XX>- At jjJI i) ijJl _j\tS^ Ob tX ^! Xc- 
a t—^ oI . X iI0 4 ^. Xc- 


>» 

L>‘ 


jll ci^X 1 ' 


U? 

Jk>-! uJ»X„^! A <..,•>'-X- ,*£ l,>.tcJ ^ _ jU i axji ifcv K ^,X } % 1*1*3* \j 

■ ■ ■ 1 * 0 - -O , 


v i 


u> 


1 ! 5 1 


L_- 




U II ..'it t\ T 

j#;**" ! t XT'-.^X* j i,.— \J : 


« 4ck‘)l av.Aj«* 1*1*.^ 61 J* a«A>-t vX>ku* L.i *Ji l£ 

"O . -'., ’- .. • H • ^ .V./ -'V “ i 


o 


Xi Iaa l*! 


!fc w—'**' 


w 

:,-.ii' iS J *Nj 

w - 


l. *Vv\j I ^ ^ l -w^ 1 bj*J i a -’ ' : 

♦ lui> oUl Ub j'x6'jiV s 6^5<j -Ai-\>> 

/tfjtVJU v_6b.^>l ■ ..■» jCS3\ , 1^>I ^j. vi^>cJi <. 5 i « 

^_ J . L w ^ V^-« • w >- 

„ .| >1 f j , ,^ 4 -*^ j 

tii-Ajj (6* • n, t '_5 j I tX X (jt— jJ 

l^vwii friilr /).* Oc-jX 1 j\ jjr-kjl _ Ay J_*lX-U ,J 'w ,.P 

^jLy2>X^ XA?=jl 


F*X’ 4 


4 j ’Jl» v_Ji L j » A>*! 




W**jLv ,.4 <\j \ V 4<X i 4-*ii)S t-4 ^ j i *4 !\.... 1 ^ 4 

iJ .. - 1 . i ■ -»■ S » t> 


* 

11 1 6 ... , t 

,.4 IJ v k,4 U-V;~! ^>1 j! j-C 






•;‘i . 1 /1 > 

*z ■ » « ^ a! 

.«« ,s 


'!«) --•'A > ! 





o Uy jjj k : a Jli*. 



TsS 


! w^Ls^aJI jls ajj> 


(Worcester Pearmain f c Ji*jj J V j£j !(Cox 5 s orange) 

jjj Vj i o - r r 


ol"U j^ir ^ o j^l' (Jl^>~i (j 

£cVi>*l» Oljijl JiiTi/ [f\Le if-b- iflajt 

jJi ill^Jl fj; ^A l^"" l) y*<a>- Ia/uSC *i[. 



a ^*il otUl J* 


(Jjt* (j a» S J Jolrlxll <_2 djoli %J^JlJ 4j jJhJI *> UJlj 

<Li^* ^jC; J& x?~j> V j! k ^>\jj *4^>U^! 1 ; jj IJj>-*^ ) £ AA 

oUji-'i s.a»ac 4]u4i „i)Laj * jjjriil a\z^\ j» *^|. olrUl j£$ZA 
jrw <JU! l^» ji cA*U JT\^L*air j! SAiAi-1 oU.aH L^u J^&ir ^11 

f, 

* Lj*i (_£.lU fX> jl jPj^r \JAj A<?- 


V^A-IaS^ i ^Ajl jj* Aj j j *>\y t ^Oj*>J oA~J-l J*yj»jl a!SsT J 

* ^aW o-kl-j Aii>> 

L^TJ^aI 0 '-a !1 (Patrick Sheriff) dLjV'jlJJ 

xjaj-i wAcJI SaC Jj*JI j J*>U' ^JL^! X*. ^ 

£ Ij-^J «-XiA<>. Ij-Jc jXZ ol'U ^c. UJatA* 

jj^*J $AjAj>- ^jLJ (JjU- Ajl cfc i)\j jbj 

(j/frU-C j: I <U-a1Uj^-u 1 Aili tdii jC- - IJ^- jIs^ VI 
^LJU! wliyjl ^ J y X^y 4it CJiS^U J^> a] jla- J i .jJI 

« jrJ^s i^J ji Jl«tt \Ua!Ij 


Jr\ jj' i- 


m 


J J jr J-* J^j'i \^~ Ap>oll JJ J\)l JA jS JOt £jj Ul 
j-i—•■ jJg d>val-l AcljjJl al ^11 OtljJl 

jeS' Ij-i Jjil AJ-OsJI <._>Ujl *LaL Adi ^jj Ajc 

* A*d? £• 'L-j j^J,' a ^* yvC L>d Ail jjajl oJtft dt -j 1 0*i*eJI 

^_y^~ ^p*U s „ JJ>^jJL1 i . -. yg ) 1 Ai*A^I ©Jui*l ^jd^lisJ! ^^jbsya | -X»-1 tjll 

d ^T^>- >_11 aJLc J^>- Ji (Magnum Bonum.) f dL‘_y 

b->- Ab’Od i^-jcUaJl ^,4 _>l-ii» Ajalill jd^jJl i^Vj aA»“j 

-Las Ac_j jjd 0>UU'JI ^v* a,w Axsld t_du*dd j^S" d\' j5"ji Jyirl 

_jd^s l i , a '- -,^ t.Jj-W' dli ’i ujiix* „_.jf 

jj^!I_ 5 ( j*UlkJ'j dLAJjl 4" 1 ja!I ^U^Ij oly^^d)!^ t 

L_jUyd d' vdJ j5d C lj *a^ 2.>- liy'.lUKj '^vjC lO'j k/£j 

Li 1 i V A U> -» ! u u ->i- - J 'J L t'J Li ». - • i> W_- • v; » *v,' i.T— s,.., ! J Uyjl , • - *Aj -V^>- 

>> > ( y. ^ t -> >' - - ^ v ' 

JuiS-^Jc olrLJI \3>y* ^ d^fll d' Uo U'U&l 


di c- ii i d l j c-c-j j Id Aj \ uL^-^l jS' I j j^>^ i aj i 'lc 

v ^*>tii <£j^j J& j jijJi a^U i cjIT (Jjji-l ^Ui ^| j 

-^ri 'd ^ , -dd j^ . w> y' <^* ^ old) a Ld Ic \j 

A^PG Jl 5^ t aJI/jC J,L-^ aI^H- 1 ot'U 

-lip J-AcJS^ ( *>d : oiUi'! \ja jjy C^cjJ 'lj All JLs^j* l i*Ju>. o.'JC 

Ulk- Ll*. U'w Up 1 ; 11 / ^ J^L %> xxf* jU U atItL: ^ 

Jj-W jg.L> 1—• l-As*- *^-li IflijAo 0^^**'* iS~“ dl_# 

J: vj} pjJ-. V s _>'' jjjJI aU— djj odd" 




XX>- d~d jJs.Z « r j 1 jJ ‘ _> dl&' ^ A^l—■*-■ 

** "" ** - 

j |$v’ /j> A-T^ 1 Ai jJaJI fdL k ]j| Aj j j*!i w jiJ^ iAa ,JA 4 ^j- 4 dia-*aji 




j ^ 5-AiA-.^-^ *uLi oa* oui jjy y 
»J^- J^L&i U>c Ul$ 4 gdi j! A^U^I 1 dLiy? 0 

£jA f C J 2-^- J cS^J JjV 1 *J*aM 0-U jj> £j>“j 

oAc Al A.d*fi dAa j^>j • *0 1 ^ JJ> 

o-^Ajy OlAvaJI jj$C" ^>- ^1 u JJ T^“ ^ Jj»* Ol jA 

) tdt* A,* I AA^- i^AddJ jJljiLi A.* jAjl d _«w: As 

4^.^uaJ j • A^d d'A^jjjl Sjjdl^i 

«A>j « A^d ^1 AjU—JkiJ Ol_AJl ^ SJaM ^ c ^ A_ At ^JaJI aAj- 

d^^U***. <J* 4 ' l t dly Jsi'V? SAAA ijiP 

4 ^ id A^dJ! j5~ 1 S' Mi*lU J j j-** 1 Ad As 

oAa - aJ ^j*« Aj 111 s 0_ja*A As oAft jJ k V j 

5A* A^'a»- 1 jq A*j 4 Ia>- *^L^y widJI dwT jjC 

a^LlU dlrUI jiAc j/C Jler^’. i * « jl jl ol ji td»*^r 

* l A>- *)lJj AJ Aj j j ^ s ^l! 

a 4 ^ (Jf (i dl'UI ,j> jS' ;Ui» V Jij 

v^' j!j u,>- Ol-Ul jljl j\ ^Jl oU^ 


/j* Oc^il ( Vilmorin) ^ j*jJ Jli 

ji ^ J4 i *-r , ^‘ ^Ac|j-j)* <J!*>ip <JL-ijic~*\ 

* ij ip>j (j^Ji (j <u-j-4i A^yi ots ^y* 


^-?e-.^5i 


u 4 


.Jj\—P „.. X A^I: ,la)S <iX- j’ Jjl Xt>-J X I 

lM’J ' •j'y■*■•'' y^J U*3 \ ^ .^* y& wWii X&& <-X€ OVUi 

otaj- 3J jX- i O'o id I lAj&j k|Jaj^ 4 CkJJlj 4 4 J 

P: 


^ L* j+-*-* s_jc^ pjj id aJI j w 


iS-> 1 X^~ aj 

° Id I U_& A>- jCl c dlU jJi ol >IH ,> ja* _v»l 

C-P ^2^A> i/ ^ > ^ ■ Oid\_3 l A> I \c 4 OjjJi ^ jKkt T^Cj\'\o 


4 JM 


JJj (Jc jj*- 

AJJ^kll) ^ A-kd_*> 4 wjfrLJi o^Jb ^JlL* eA>-L*- 

r'k^U jJ /5\Ji ^ i\-^0 i Jfd <ld|d A-itJ 4 o j d> 4 ij *5”"d.i 

4 j ^ ^V* oJi^y* <jtV Acjr^il OH—Ji p* U_^c* *~^>-' a .d * 
^JaJ! Akd^j L jJa.?- ^Lkd *j\J1 j|d5^r d 4 P_> *4 v'i j j 1 dc- 

l^lilya ,_jL^'^ !; Q\ XXX \j * vP v, ~_d-» ^*«kd^ oU§-4^ 

Ast:*X; ^2i Ji i ' t»l * utL£2. J ^ ’J 3 


A r *^j !>A3> Cj'u p *Uc. \\ \f* y — i ^- ji w-JiJ 


J ! ^ k o~ 


*W X^aJb v^jj r “ P. ; P-Utdi OujjJi 

JUt J yu£ ji J> ^dlj <r^\ aJup 

t t {. ( 

^ijll jl jtij « j- 1 ^—aJ^kii J& jjljJy j\ {£j~\ 

AjjjJi ( w>) 


r«\ 


u ■' i 





. < " . u- ■,!, .' •, y ,<T, s! A 1 -!! - 

A> uUl C s^uj3o J_jN. w 1 J 'v ij**-' ^r - 

i i * i *t« . i I | .»* * f * „■-.*** ^ 

/* v*/ 4 ^ ** ' — , “~ v * 

jl *3 V *jj^ V Aii . _/„V ‘ y J 

jU! jl 4 jA^-l 4 jls£-ji - Aij . UiC U^ij 

^jc. olS*" U\i » JS^iV- 4 Ulr o’-ilcj 

jl jjyi U t n j> U” oUl jr t U ' v *ib jJjiiil -VI 

•('Seminal Varieties) A&A1 l } J 


L_cl <• ^ <5A iS (wA'^yaJ'j ^Jj4l £ Ail iy* Aa-j^ 

• la 43 >. _9 * s 'Al^’ I *a 

L3^ “ w . 4 ^Sj^AI- yiC "<\i]j-' O oAA 

*Ai #A>-lj Ji"" jl i^jLjcZll jju U ^SlC- j|^C 

1 A*j jJsT OlJI c-jlitf \ i£jf J Cj.sJ l_C j 

** ^aI/J*A Aa^aII 1 jl# 4 JtT Ju>- A y j^*^JaJI ijA-L—t 

*jj^’ j Ob’UI j* ijAj>- v _ ly Jis-j! Jl# . Jllj>.^i eJu JJU j 

o €*4 sj-iU y* "Julj A^s-a.* l^*U 6jUji 4 Ajiup SjLJI ^ UjUjI 

I ^a-U j c-ulj Z^oii ^ 

^a J-i <>* ^ A a ^ c -UM 0!>UI Ai j^r ^ajl oUJi 

1 ^ jiSC*l \jy^aju I ^A.t. y U1 

Jc W oUaJI JS" «ol j jxc Ur'l J, 4 «C^l j j 

* <JA1aJ! y W^jAv* iS^" Ji>- y J 

a4 j?. J* ] JJy (Proskowetz )js^j^ s ^, j 
iJ.j^} ^_-y* \Ac C U^ (Sea-beet) 




vJaJ' oJj-U, j CJfej , jfUJJ s-jI/j.* ^ j 

W ^ J «^-V- Uly cJLjtj i-i^il l^lT Jt* 

olS^Ai! j* ^J\i C %ls^Cjl J^lil Ja^^U j|$j . jjjJ! 

• i’Ui j n ; r j < ; ros l*- 


obj jJ-1 - ]\ ob aLjJI e-U oi'Lb. Jij 

obU A-J^! Of-b'ii . £ji^l aJuUJI laSC^JI jjaJ-I 

0 U '-U-~-* bXLv Ua*) ^ Us-U 4~is£il 2 lJ Ijjl ^jk^jJI d-\A 

^>l"LJi «Ju I JJJ , ajr J~£i Jjl j s^5>j>* l*>— J**/ ^lj 

UA o£j& ej jj oii 

i'LlI j ) 0) W isS^ J^* SAW <** j t\fy.Ju~>J 

iSj'^ J^lll Jn~*jZ* j!Sj . UJ/^ jb*- J£”"(jjj jls5 

jj^ Ja-ji* jfej *LU j n,<\^ i \ A^t a^j j 

(Jj^ ^1 djl"LJI ab_A j jj <Clj . \»h*^ V'^A jbi>- 

v_Jtl jl j*j&\ _us . AJ^V' ’-Ll>. Jl Ul^ A.-ib,. olrUI ■,.* 

4< « _j *• ^ l, , —i ^ 

* a_/~^ j?r*J! v_jL^rl 


j-A —^ ij JjljJI Ij5j Aijjll J\Xaa <>*r i k } a r'^J 

A^-*S'^* j '-Ait* j^>uaX|_j • ^UJI Ait>.Ai-l Aj j /j^>- l' 

^ A^ * A'-“^> A^_^A-*v 5 ^” 4 ^: <• \j^JJ * I 

w A*__ 4 ^ A*> A„-« ^JJ?/ ij L’ i^Jj 3 JJjr^Si 

• *A« AX«« £*b j aA& ^... Jl 1 J a^ujZ* ulSj> 




fo'f 


teJJJ 


L — j J Alii I , Lai!i 


c m j \a*U jj ^ fc ; o L\^t ^ 

tT V ^ ^ A<\ t UU \ £y 6 \ A‘'if 4-—J jLi~J i'J 0 ! 6 "j? 

La ^IsiS -Li./' jl AjUjLJI ^bj^l oX& A>jL-Lr jl . LA-; 

. vMjtS -V.* o A>_ j j aJ— 1 jjj Lj j L jS ^J. ■4>» •■«.»»** ii C~ic.U> 

i LI/aLLjl! (A. Jj. do \ ilmorin) t\ j j^A-iA-i 
(jjM jji-l c oUl j;. 5 JU-I Lujl j^c-Lj LL*-' 

Vw - 

AkSaJ^* ^J) —\^ r l^> ^ ^ \+Amm> .«*** oA olrL Jc (Daueus Carofca L.) jAU 
, L.q.5Lj» ^'•Aj jjAlj* a>jA*)I Ljjjll ^olL uo A.*.:’— 

LJ ^y\ jjl~'\ LlLj-I L5 (Buckman) j'(Tl iL-V> jl JU j 
j-\L 1 XVjjX-) o"\)\ us}^\sfx ( H—' ''' I *■*- | 

• lAJA a^I^.* \nX a A A*/ 

L-L*>“^A1 <^jr“ A>- LLL Ac j-,*! \_f A—* j L'Xc1 ^jS»C j? 


0«A>*L»a 1I i,Ji~ 5 *’A^ LiA l~> ^olc I -A'*' 1 J-yJ" I A.12**/l A) 

* i^A"A A _j! olrU /j.a lisjrtc LlLll 

A>i! jji ^jNC 03 4.U 1‘^ ^ ^ 

I AAj vL 2.) i 1 

. AJ^JUl '»•* ii-Ail iji 

♦* ^ LA » *"*' 


0 A 


g_ 

Lw^^' W V^ A "^ l^Artij ^ ^fc*" *Ah»b .4 t'l | I 

1 C Ulik* 1^L2«AJ L ,-jIiLaAi** Av«\ JV V'i*w‘* l»aL IaaJI L*^r^ ^ \y 

L LJ f w)j$^ 01 4^ $ /j|P ^'1 






ft 


AjS^sJI ^1 Ul Aili V^j U*j;j JJW^I ^ -^ r* A?Jk^! 

• jC-Vc VI ^1 (. aJUI aJ^JI <JI oUl y 
y olrlxll y ^y oiSsi ^ j»JiAr V 5A«JLl 

j/C^Sj v__-»ls^ i Aia—'l y Ao~**3 <s3y* tS^ j\ jb* _^1 y ui^ 

OlJi <J— J* jjl JJ&T Al V—yJI 6-L-A C *1T U1 V[ t V-Jl^ Oi J>^ 


dll 


^^vfTjrtC IfjJ J-jJl _plJJ <JI l$Lai oli-yalll ^1 iijjw Vi 
■4 jJ^- oli"Ul olax-^ j^vT ol -b Vi * aJUI A* jadi V|. 

, -0*. ^ {f^-> * j»ij; fr ^j ^U* y 

A-^U* Ai jP^Ai^Jaj »^aUa.jt ^ U oU jljol><s)UJk> 

lax^aT.,_ U ob ^J*»> Vij^- tjt « yJ»U-1 C-i>jll^ l^t 

. 1-U- tl‘ jjCl* ^I^Vl ^1 t ^>1 

^ ^U*T jl ^jU-lc Ai _jlkil Aft—yiJI O^^ 4 !? v„is-yalll lX-1 lil Ait ^ 
Ai)\aS> y obJl y*^ <J~U« ij l)jt ^ 4 oVUJI 

* vJl*/Is*" Afll (_£tl ■, Alya-1. AJsJUy^- 1 {3*^*-i^i 

4 jT Jj)l Ja&JI ol'Ul oU^au jl Uj 

* ;i l 1^. L^ 4^**JI ^4 Jj !>U 

.: A*ljl^ ^S. uJbyaJI jt ^ *^-i 

* prjff^llj i»!)bVt ( x ) 


Too 


*jji\ — cjjL&j £jui j^ai 


^y*J ci^ <S^y ol^J! jljiS Ojij N —^)l 
^jOJb JsUst^^J! ij* 3 ^ bl Cyf* •j ^ 0LJI 

^dl Jl jSj l^bjjT lT j A 

U' y?~ u>^ ft^Jj ‘—*-v*^ a j\^J $ **^ *—ij 

j^u-lJI^ ^M-ali v’J?** ^ ^ ^ ' A*^ ^!A ^'^ l> 

oVUl *[>4 j» ^ijfjjjjM J^ui j* 

JAj 6 W VjDt>* iA^' (A A' 

w-»!/j*j ^ ^frJ^ (JA - ^ ilL*j » <Sj£. <A *“^ 

i t ~jifl - -y»~li jl jl^^l JLs» jjj • ifjb U»jj! U! ij* Ajiizit frb** j3 

£j^>»^il 4_-wlAiJI jl^ll jbiu J**~I s^t-X^- Jill (^S Jk^-jJ! A ^y» 

aU a jl* 4 aJ^jj j ^4 j \ jXo 4 ^jtlaJlj Jt-ya.aH juu< jl At j*)l ^ 

• olaiya j l LL«*a,«>-i vjj^laJi oAfc O jm lil* 4 (3 j-A^ 

•• 

>ToU <^1 jl J^aIIj *VjUI AA wit—**1 ki^-jj lil . 

4*** b U oS j|^if q* 4.JI jX* ol jj vJL*^ L-C j* t A&*a*0 t ^ 

<J w-' tf, J i J ^ olrlJl a«X* Ju> jijJ* jl jjc * aLi^ 

l^-u-l jJI j*Qj&\ ijL jl Jc JJj IJuj c i^iU ol’U 

. L/b Uljj ty: c^J ^jSfl ddr 

v »y *4^ j bl J!>UI! ^ jli^iJIj ^*i)lj 
; <jj£* J*M, J-*i If y* A jr*J^ jr* oUi Jc j?I jlJ-^ 

gb\ j^y 4 v^j A J*t-j J* A u ojsi 

< A&^lail aJL^> l^u* J4>X» O^lT 



MUl J._ 




ly> 4 A-y&rj ^JxaJ! A^ls^ jj, *\z- 4 ]- yyj h». ij' 

4sL_^-l » AA 4 -«A^ l^,C-_? j5 4.‘i_*2b AIjIj L**.* 

W CjIjLJI aXfi) A^mIi j j _,*t! U w-VJ Jj n.*j * J,~>- ^JStO 

aJ*£- J J-U- <_..^ Oy«)jV»» OA..^ s\jjL.~sH Ap\ sjji 


4.$ 1 ^j)-* 1 AiAs*' w (u*& aL?^ -Axe- jj£j >JiA],} '^pj b 

I^Ip {Sj^~ Oj-^i 1 01 sj^ll 1 «JI y\ 4 )! 

• JaiS i^ijjiaji 


£> :l u* £/ 

*A2 V _ ■■ iS" ^j’ i 


«_—oXvflJl ij 4 j A^>-_dl ^y* ^Lac-^ ^«a*i J; ^*1 jjl j sJLA 5 "m'i 

^jl djliLxSI ^Jlyu dj-A—sA. ij! U>- jIlT” A,_c y C 

4 A-yoU- 4 j jS y* V-A> t_AA^aJI a]-\X?w (j^jl (J J.^ 

■ 0 ! ^J>A) j»Aa ^i ,v4 y aj& y*~~ *—««AiLwJl y* A i*“* Jib,ijl 4 ^ 1 j 

\aX«m^ kJj£Nj Ol ^Jj S ^. ,^-C- 4>yJ\ -jJii j .jc- 

* j p Ail OL;Jt Ji A^L?l k^i \jj, k,',.^ yt- 

1 1 uA j w-iA^*,:H J,yi J$j\j 

iSh ^Jvj r*Jv *j ^ JalJ- JL>A>A 4,yjl jAjs ^Jj 4 __>*T 

_/'£"' | yO j y& iJib ^J>,Sh,->«..*<^' Ai 

^Jj UT 4 Jili-i 1-lA v J>-''- 4 ' t ' s tJljuLjJi 0 aN.! 

4 c_/uS^"sAl-?U*>l-s»--^ l^J.0 t ^ "AJltll O'j j! Me . 4; y. \.-vk*> 

3-XsXi A^-jJu ilalirf- *j iSj^ 

j y^J i] &3 *• ^ ; r A) ^ i i ^ rjj» ^ J -“v^ • <wA3j t ^/Vj ^ 

'■w' * w *.—^ w v^ 7 W i » t .•+* 

vJj^l ^ \> ^ILi /J C^IS^'OVj 

4 JLs. 2^1 0<AC ^g »£»4 A^A>- - 4^ .^* V" 4 Wj 1^4*11 ,J\+# ' 



rov 


* 11 
4C.JJ jil 






i.*aX 


yjjf i dj \jj w)Ui! j y» i^U v j .j*J l 

eJjp-J Js^^-^I *•. A*>-j'k' y_5jjk^ J*i 'jsU-j! Aj^ld.! 0 >Iav2- 

C J IJL_J) jk OuU 1 y v_iV~>- j O A»-V i-UX* 

ola_J oU ■, y** ^ jl (Jl '^—^ , y 1>L>-I aJI Jj 

^*1 jiJl ^t 2 P s Ja)u>j tali • j<£? QUL^ej yiUit yT L^ JI 

C yh y JyJl i_ 0 * 2 J °j^~j ij* jr* 

* y*^|l aJ# oA*kl Jj*J Ad v? L*«j-»i ^U*A J *^L*J ILJ ?cSj 1 

U^ki?- Jk£ Ails ^jj&* yA*s old—y? y yA—a>y. <j Ji\ dUSj 

O 1 ^ Jlj>-^1 c-J^i J *-/l Jl jfe^jj Ik Us IkJU- 

JCC V JLjUftj • Aa> JaJI oA^- OA^I AAkl t-OjJI i ^yal\~aJ>~ 
(*^l ^"U>-| i A_dj ^ik 1) A^-J %~-> U ^ 1^1 yjj^ «■>- 

y a!jI£ <y *Va> t jl? Lf*j *^ •kkv>j J^yl oUl y 

♦ aOjUx* O'livs 


. (Correlated Variability) ^joJj kUjl — q 
u^*r, V*^*! y y jlj-kl j! oUl <-!yi J— 1 jl 

Jl c_JUJI J Jpj). Ayi.kj jl J-Oc. ^1 t-U, jyo ^1 jl 

^OzJly JojU I 4*J?j , j>i \ j^.t-J ^j j 


V°- jTy*^r ^y £jJI Uu Jjs-j y^jjj IL^dU Jlij>.^l y 
y jl p*lly Ai li y *>Uasj . oUl oy^. j>» jr JUl dUJjl 

y Ol'UI y A_ibil t-lyS/l y L Jlj J j| J c yj 


J\j j\ ^ * 


C->lrL)l Ac Li ^ ‘LiLjJlj 4_,-UI o\5^DI 

Ai jj/^l aA* Jl4 j ^UJI \\ijl dU V j . 0^1 cijjl ^ Jju5^yvijT Jc 

* (J-?elLLl "ijjLtf- oi’Lxll cl 4 -A^ 1 o^l 

ol,/-*! LA^ 4^' J'Ai* J-* J A_aL1Ij 

*r i ^l 1 A>-1 6j\j j 01 ‘n* L^AfijO jlLv<* 

Aili . aJu5*eAww* Ao-lj LA** ;j ^^ciyaji *A; ^JjL jlj l* Ju> Aju 

L-LI (3 As jAL aJaII ji\j dfifj J*r <._<£**» ^ 4]jL 

1^1 Ai* jaL j£JI ^ 1 j L Lc i3^~ ^ \S^—^ a»*a 
$a>i>^—- ol ^ yl 1} 1 Aii' ^a& ^ . ^ c> 4**** 1^1) c L^L/* L ^y* 

* ^ j J 1 ^U 1 

t£>^ l£^ (j 4 \f,J 

•0 ^—.^.i ll ?&H aj§ y^Lr (Glutm) 

/ it ^c 4**>^\)1 aJUk 4; » Lu i aj^L”A»-LI LiAill^ 

^Ju: V*- 5 ^- Cf* **V^ ^ <3 LL- AA^jU-i 

^Jc LJI SaL jj* L]A A*> \fj^ c ^ 

oLjl L‘j,jfy\ AlL Aju JL 3 ! AL lx* cJli* UC 

• l/T"Jyy2^\ L k_J^sL 

3j>-\ Jax> C?L)i _^A-L LL 5 ^ ^ ' j \ ^C cj-i Aij 

~y>- 4^i ^1 a *• ■,' ,> A*i j ul_J t *«—**|_^ 

« ^L» e l>w* C&i C j oJ^j 4^-! 

L jblyiu j \ V J[ frly2P^\ £y£'jJJJj}\ ot 

cJy 0 >5"5JL-J-1 l^Vp J* 4 WI C ^ Li ^Is^^JolkJl : ctili JL 



m 


y—J J - *> J j* V 



uli ^ifij jl*ij-Ji j ^j5j 4 Vj>' j j>i) Wr^l V-~ 

*. , v il l j jT] iji-liU ioldlj tw^-aiJl S>yax}l U^L^t 

Jjlij^JA^ fja^ jiT ^jjl C-iill olji j 4 ^* 

4 »—i^yaH fj* jtf] jl-Ull j Oj^l IjIAZ* 

L_jf ', n '■ -/* I^ J 4*J^j f-i-Xili AwaJ J $"I ilL* ol .ij_ 

J -*^ 1 " I ' o’- t*ti U j^v—111 i^A ^yg JI ^ 

A»- ^1 (J^<?^ll A—ju V"^ ^~ 1 ^”^—A*-Jill ^A)y** c)_^C 

^Ikll ^ J o»-*ii ^*U*»I_J Jii-1 A?-Jj 4 

A-_-Ui-l Ol'UI JS^ ^Jc <jA—v2J Alj * JjjT"Ail JU-I (jl (J^tfj,II 

* JJi V| j*^Ji (Jl I^Au*i»e^ A^iilll oljj^i ^ JjU i Aj‘ 1 4 L jir 


(Degeneration of JU^I J*lia*ii (Reversion) I — ^ 

. Varieties) 

Iwlj ^j. jAlli^Jc iyil——* CjU! AjAI- 1 k— AX v»Ji 

jt Jo. •Jl^l J_»- JT j. pUII £-j>c | l Al. 'J jll ^Ucl 

"iiSDIol-UI"^^! j £irU UTAt U 

~ % 

iJs* Jj <J>- "oJaj oUi ji jljil ^ SA^AJI jt 

* IpUt J ejjJl ^ J~Aj j»lAc^/l XXf’ aIL>-T j Oj*^ 


(Pansy) ^U! oLa a,\3 J\ a! \J^\ • d!i JLjl- 
l^ilj j\j UjWjl j J* *^jJ (Viola Tricolor L.) 
-j>rhjj j* 4?A-sM ol'Ul s ^ J^P ^ \pjj W* J 
c% l*U £>x_Jj 4 L -'^il ^JUI oU 0 jLr 





rv 


o* Jc jXZ U \jC^j * \s*jt by! y\)\ y-a.si\ O-bj! 

* 4J -Oy i>_ A^y?Jl b»Wl (_J O^lS^iOl&v? (^RogtLes) OjlrbJ! 

Jc •X^aII *£j“, ^aJ ' JsiJCj^Jl tO\s\*jJI J-. Jc^Uuj 

, (Reversion) jIjCjVI (Atavism)^jjlrl ” jii) Uoi* 

^Sj^l J£3- Jc jjyll *k*-l j> y Vj 

Jij i oi>JI y .S-Xc ^y^Tt \y JJj VI JjVl J jN 

ij\j>-V^ y (3 sx^-iJi otLxM ^i-Xc-i j^LJtj « fcj frji l^uj^V 

ciM3 Jc O/0 U s _^j'i 'u9 J UL--S JjjJI y 4) yi V !yl 

V_A‘- yJ-ll Jfllk^-1 4Cy«p jC.Ai sXJ! O^L_*JI 4 j J jj ■Is'^Lj^i-Vl y 

. ijl—iJ! J 


I^IiAjJ! 

^>lj wO> £ji 

AiV*' X>-_j 


J 1 ;/ 


'■J lF 

f-'jj 
■VI y 


j JL>xd- O 'jw JL'L* JAs * JVaci j 

4j*>c At>-j -o\ *CU « jj/JJ «-lT JjN byV'i jjk->o ,*j)_ pjij , 
j« Vx. (Gubbin) yWjoU a?oo! A/jUl wi**ai 

1 1 yc j OX y U-bAb y fr \S \)^ <£ o J ^>-Vi y 

OOfcy ^3 jIT^ b^'V! 13U AC3 jcj w ooU ijjJl oto* 

yU- jrLvl^i ji (Jb>-1 Oy2J Xi ^31? w 

. jCiScI i-Ljt ^—&; ^jU JuJ. 1 j*li b' Vi c*Vl» Vi 

" -■ • i 

y jir^!3j j • ^-V' ^yy ii&t jbW ^ Jcj 
IjJb s^XV <Iii -Xc-uJi s-ix^V^ j» ^ o' JL-Jt Jc *_-=r'j)l 



m 




- i-i -ii 

-W 5 vJ U 1 


-UL> <■ 



Ju-k> jj^Lf ji tj, : ajLtV /,• V 4/' ^ • *5^ 


i \ M 

^ J* 


1 ^ 

i ^- v i 1 ^ ijjy- J -^• A r ^jr - ^ w ^ 

. r-Ull lfC"L jCc^l *_£ 4c Jkiil aAAs*- rs-lc^l <jUb Ais 

j^ 4ikis^ ^Ly»*y^ jriiSC jjbjV- 0J2*^» daS 4c'J J J 

* A_4~3 4> XJ jJ^ A~it 4-^Jli S-'^JI ^t*j LaJIj ,Jj»jl>-t lw 

J* <-k~o jjjfi' J*S$\ J* jij j jti -bAli /jC- 

L-ji j jjJI /j* Ail^S-^b* 4JL* /j* L-/bc ,J^2.*f_ *VjU1 j! C-bUi 

^jA «j|5^ V ^\)‘j 1 a! (<_■* • Ji_ ~£a (^jzc 

* JuJi!i ijUh 

(urr'* ) 


( 0 • * / l**,**Vi <«-Li.l j 



